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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MISSION SUPPORT 

FISCAL YEAR 1996 ESTIMATES 

GENERAL STATEMENT 

The Mission Support appropriation provides funding for NASA's civil service workforce, space communication services, safety and 
quality assurance activities, and for maintenance activities for the NASA institution. These objectives are accomplished through 
the following elements: 

Safetv. Reliability and Ouality Assurance: This includes funding for programs to assure the safety and quality of NASA missions, 
through the development. implementation and oversight of Agencywide safety, reliability, maintainability and quality assurance 
policies and procedures. 

SDace Communication Services: This includes funding for the operation of the tracking, telemetry, command, data acquisition, 
and communications and data processing activities that are required by all NASA projects. This includes the Tracking and Data 
Relay Satellite System (TDRSS). and the telecommunications system which provides for real time transmission of data, video and 
voice information between and among NASA installations. 

Research and Proeram Manaeement: This includes funding for the salaries. benefits, travel requirements and other support of the 
civll service workforce, and the necessary funding for all of NASA's administrative functions in support of research in NASA's field 
centers. 

Constructio n of Facilitieg: This includes funding for the modification. rehabilitation. repair and construction of the administrative 
facilities. the environmental compliance and restortation program. and the advanced planning of facilities and design of future 
facilities. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MISSION SUPPORT 

SAFETY, RELIABILITY AND QUALITY ASSURANCE 

SPACE COMMUNICATION SERVICES 

RESEARCH AND PROGRAM MANAGEMENT 

CONSTRUCTlON OF FACILITIES 

MISSION SUPPORT 
FISCAL YEAR 1996 BUDGET ESTIMATES 

(MILLIONS OF DOLLARS) 

BUDGET PI AN 
1994 1995 

2,589.2 2,667.4 

34.3 38.7 

248.2 226.5 

2,175.6 2,189.0 

209.3 135.0 

- 1996 

2,726.2 

37.6 

319.4 

2,202.8 

166.4 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

MISSION SUP~ORT 
For necessary expenses, not otherwise provided for, in canying 

out mission support for human space flight programs and ecience, 
aemnautical, and technology programs, including research operations 
and support, space communications activities including operations, 
production, and services; maintenance; construction of facilities in- 
duding repair, rehabilitation, and modification of facilities, minor 
eoastruetion of new facilities and additions to existing fadlitierr, facil- 
ity planning and design, environmental compliance and restoration, 
and acquisition or condemnation of real property, as authorized by 
law; program management; personnel and related CO&, including 
uniforms or allowances therefor, aa authorized by law (5 U.S.C. 5901- 
5902); travel expenses; purchase, lease, charter, maintenance, and 
operation of mission and administrative aircraf& not to exceed 
$35,OOO for official reception and repmaentation expen-; and pur- 
chase (not to exceed thirty-thra for replacement only) and him of 
paseenger motor vehicles; C$2,654,687,OOOl$2,726,2~~ooO. to remain 
available until September 30, 11996: Pmi&d, That of the amounts 
made available under the heading 'Research and program manage- 
ment" in Public Law 103-211. SlS,OOO,OOO are rescinded immediately 
upon enactment of this Act Provided further, That an additional 
Sl8,OOO,OOO, to remain available until September 30, 1995, shd i  be 
immediately available for research and program management activi- 
ties, contingent upon the enactment of the rescission in the preceding 
proviso before October 1. 19941 1997. fDepwiments of Veterans A/- 
fairs and Housing and Urban Development, and Independent Agencies 
Appr0priCrtWn-s Act, 1!395.) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

YSSlON SUPPORT 
REIMBURSABLE SUMMARY 

IN MILLIONS OF REAL YEAR DOLLARS 

(MILLIONS OF DOLLARS) 

MISSION SUPPORT 

SAFETY, RELIABILITY AND QUALITY ASSURANCE 

SPACE COMMUNICATION SERVICES 

RESEARCH AND PROGRAM MANAGEMENT 

CONSTRUCTION OF FACILITIES 

BUDGET PLAN 
m!!l - 1995 

59.1 85.6 

0.6 1.1 

35.2 61.4 

18.7 19.0 

4.6 4.1 

- 1996 

84.7 

1.1 

62.4 

19.5 

1.7 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1996 ESTIMATES 

DISTRIBUTION OF MISSION SUPPORT BY INSTALLATION 
(Thousands of Ddlars) 

I 

Johnson Space Kennedy Marshall Stennis Ames DrydenFlight Langley Lewis Goddad Jet 
space Station Space SpaceFlight Space Research Research Research Research SpaceFliiht Propulsion 

ProgWll Total Center ProgramOffbe Center Center Center Center Center Center Center Center Lab Headquarters 

Safety, Reliability 1994 34,300 3,957 0 1,472 1,841 663 725 8 2,261 4,504 4,641 3,348 10,880 
andQualiAssurance 1995 38,700 4,794 0 1,449 1,795 415 550 125 1,480 3,845 5,685 4,929 13,633 

1996 37,600 4,700 0 1,400 1,750 400 535 100 1,425 3,790 5,300 4,850 13,350 

Space Communication 1994 248,192 0 0 0 93,873 0 6,600 0 0 0 134,772 9,041 3,906 
Services 1995 226,487 0 0 0 65,087 0 0 0 0 2,000 149,100 6,600 3,700 

1996 31 9,400 0 0 0 50,200 0 0 0 0 11,900 247.000 6,900 3,400 

Resear& and Program 1994 2,175,634 338,644 16,180 249,571 300,480 31,509 164,187 35,996 214,444 219,407 314,904 0 290,312 
Management 1995 2,189,000 336,596 30,251 250,499 292,144 32,015 169,026 38,830 220,353 215,321 329,468 0 274,497 

1996 2,202,800 341,222 30,466 250,620 296,333 32,179 170,287 39,028 221,886 217,739 333,664 0 269,376 

Consttuction of Facilities 1994 179,954 12,033 0 27,763 36,390 8,505 13,402 3,760 12,551 16,370 32,543 10,820 5,817 
1995 116,045 10,150 0 11,150 23,675 4,280 9,800 11,210 9,020 9,650 14,430 10,910 1,770 
1996 145,820 13,355 0 14,900 28,640 8,800 18,130 3,320 8,295 19,265 16,675 13,300 1,140 

Various locations 1994 7,846 
1995 8,955 
1996 10,580 

Facility Planning and 1994 21,500 
Design 1995 10,000 

1996 10,000 

Total Construction of 1994 209,300 
Facilities 1995 135.000 

Undistributed: 

TOTAL MISSION SUPPORT 1994 2,667,426 354,634 16,180 278,806 432,584 40,677 184,914 39,764 229,256 240,281 486,860 23,209 310,915 
1995 2,589,187 351,540 30,251 263,098 382,701 36,710 179,376 50,165 230,853 230,816 498,683 22,439 293,600 
1996 2,726,200 359,277 30,466 266,920 376,923 41,379 188,952 42,448 231,606 252,694 602,639 25,050 287,266 

Ms SUM-5 



. 



MISSION SUPPORT 

FISCAL YEAR 1996 ESTIMATES 

* BUDGET SUMMARY 

OFFICE OF SAFETY AND MISSION ASSURANCE 
OFFICE OF THE CHIEF ENGINEER 

SAFETY . RELIABILITY . MAIIUTAINABILITY AND 
QUALITY ASSURANCE 

SUMMARY OF RESOURCES REQUIREMENTS 

Policy. oversight . and standards ......................................... 
Quality management .......................................................... 
Software independent verification and validation ............... 
Engineering ........................................................................ 

To tal ........................................................................ 
Distribution of Progmm Amount bv Installation 

Johnson Space Center ........................................................ 
Marshall Space Flight Center ............................................. 
Stennis Space Center ......................................................... 
Ames Research Center ........................................................ 
Dryden Flight Research Center .......................................... 
Langley Research Center .................................................... 
Lewis Research Center ....................................................... 
Jet Propulsion Laboratory .................................................. 

Kennedy Space Center ........................................................ 

Goddard Space Flight Center ............................................. 
Headquarters ...................................................................... 

To tal ........................................................................ 

J?Y 1994 

27.273 
3.452 
3.575 

.. 

34.300 

3. 957 
1. 472 
1. 841 
663 
725 
8 

2.26 1 
4. 504 
4. 641 
3.348 
10.880 

34.300 

FY 1995 
(Thousands of Dollars) 

15. 475 
9. 118 
8. 186 
5.92 1 

38.700 

4. 794 
1. 449 
1. 795 
415 
550 
125 

1. 480 
3. 845 
5. 685 
4.929 
13.633 

38.700 

Page 
FY 1996 Number 

MS 1-2 
8. 100 MS 1-2 
6. 400 MS 1-2 
5.500 MS 1-2 

17. 600 

97.600 

4. 700 
1. 400 
1. 750 
400 
535 
100 

1. 425 
3. 790 
5. 300 
4. 850 
13.350 
37.600 
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MISSION SUPPORT 

FISCAL YEAR 1996 ESTIMATES 

OFFICE OF SAFETY AND MISSION ASSURANCE 
OFFICE OF THE CHlEF ENGINEER 

SAFETY. RELIABILITY. MAINTAINABILITY AND 
QUALITY ASSURANCE 

PROGRAM GOAL8 

To ensure the safe and successful execution of NASA programs by providing oversight of NASA's flight and ground systems 
development and operations programs: by developing agencywide safety, reliability, maintainability, quality assurance and 
engineering policies, standards and practices; and by providing for the identification and qualification of key technologies to 
improve the performance and reliability of NASA flight systems. 

STRATEGY FOR ACHIEVING GOALS 

NASA's Office of Safety and Mission Assurance (OSMA) and Office of the Chief Engineer (OCE) provide leadership in promoting and 
ensuring the safety, innovation, and quality of all NASA programs; and improving the practice of engineering in NASA programs. 
This work is performed in four programmatic areas. These are the Policy, Oversight. and Standards: Quality Management: 
Software Independent Veriflcation and Validation (IVSrV); and Engineerlng programs. Targeted initiatives in each of these areas are 
intended to facilitate the ability of NASA's strategic enterprises to accomplish their goals in a safe and efficient manner. 

Beginning in F Y  1995, the engineering function and associated funding previously managed by NASA's OSMA are transferred to 
the OCE. No interruption in the conduct of these activities will occur. 

The Policy, Oversight, and Standards program supports the areas of safety. reliability, maintainability and quality assurance 
(SRMSrQA). Activities include studies and investigations to formulate NASA safety and mission assurance policy: and safety 
oversight and flight readiness assessments for NASA programs. Documentation and analysis of NASA experience in the SRMSrQA 
disciplines, mishap investigations, NASA emergency preparedness, and range safety helps improve the safety and risk management 
practices of NASA programs. Guidance to the Agency's SRMSrQA organizations for the conduct of self-assessments will be used to 
augment OSMA's oversight role and enhance the implementation of SRMSrQA policies. Compliance with the Occupational Safety 
and Health Act is supported and monitored. NASA is also in the process of adopting the international standard for quality, IS0 
9000. in concert with the Department of Defense (DoD) and other federal agencies. 

The focus of tke Quality Management program is to support the early introduction of tailored safety. reliability, and quality 
requirements into space flight systems design and manufacture in the early stages of a program. This approach is expected to 
result in decreased life cycle costs in NASA programs, by reducing or eliminating costly redesign of systems in the latter stages of 
development and test. The Quality Management program provides direct assurance support to NASA robotics, aeronautics, and 
expendable launch vehicle programs. Studies of optimized quality assurance sumeillance for Space Transportation System (STS) 
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processing are also performed. Studies are conducted of risk factors in specific flight programs: the effectiveness of qualification 
test methods; and non-destructive evaluation techniques. Improved qualification methods for electrical. electronic, and electro- 
mechanical (EEE) parts and qualification of advanced EEE parts and packaging technologies for use by NASA flight programs are 
supported. New focus will be given to qualification of parts manufacturing processes rather than the previous focus on auditing 
parts quality. 

m 
NASA's Software IV&V program supports the management of NASA's IV&V facility located at Fairmont. West Virginia. This 
program supports the development of software assurance standards, practices, and technology for evaluation of flight system, 
mission control, and science data processing systems software. This initiative is expected to result in enhanced performance and 
reliability of increasingly complex and critical software used throughout NASA facilities and systems. 

The Engineering program provides both oversight and improvement of NASA's technical ability to successfully execute its 
programs. The OCE provides direct support to the NASA Administrator by conducting independent evaluation of the performance 
of NASA programs and other engineering issues. The OCE also coordinates the activities of NASA's Engineering Management 
Council. The OCE develops NASA engineering policies, standards and guidelines: promotes increased use of industry and 
international standards to enhance the interoperability of NASA and other aerospace systems: encourages cooperative endeavors: 
and seeks to improve NASA-industry exchanges. Efforts to improve engineering practices in areas such as systems engineering, 
software engineering, structural analysis, and test methods will facilitate continuous improvement of NASA capabilities. 
Validation of critical technologies, focusing on demonstration of potential program applications to improve system reliability and 
performance, is also performed. 

As a part of their responsibilities, the two NASA Headquarters offices also coordinate NASA activities with various external groups 
and agencies, such as by providing funds to the Air Force Composite Pressure Vessel Standards to develop a joint standard 
meeting NASA and DoD needs at greatly reduced cost to NASA. Innovative packaging techniques for electronic systems are jointly 
supported by industry, NASA, and the Advanced Research Projects Agency (AFWA). NASA also participates in the Government- 
Industry Data Exchange Program (GIDEP), a Governmentwide initiative. Japan's National Space Development Agency (NASDA) 
and NASA are co-funding studies and experiments on the explosive equivalence of large-quantity H2/02 mixtures: and NASA, 
NASDA, and the European, Canadian, and Russian Space Agencies are to form an international SRM&QA working group focusing 
on safety, quality assurance, and electronic parts. NASA also participates in the Interagency Nuclear Safety Review Panel for 
issues related to NASA's use of nuclear systems, as in the case of the Cassini mission. 

NASA supports a joint effort with the Departments of Commerce, Defense and Energy in development of an international Product 
Data Exchange Standard: with the Department of the Air Force for development and quaca t ion  of space batteries: and with the 
Federal Aviation Administration for U.S. adoption of NASA fracture analysis methods for aging aircraft. A cooperative program with 
the aerospace industry will demonstrate commercial implementation of laser-initiated ordnance systems. NASA also participates 
in the U.S. Secretarlat of the International Standards Organization for adoption of standards for the design, safety, and 
interoperability of space ilight systems. 
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NASA adoption of international standards for space systems development and quality promises to improve NASA's ability to 
coordinate its &airs with its international partners and to improve the competitiveness of U.S. industry in world markets. 

. Mishap Prevention The mishap prevention program will continue to contribute to reducing time lost to accidents 
at NASA facilities. 

Independent Assessments, 
Oversight, and Reviews 

Independent assessments, oversight, and flight readiness reviews will contribute to the safety 
and success of NASA missions by ensuring that programs have resolved all technical issues. 
This includes review of the adequacy of program SRMSrQA and engineering efforts and 
independently analyzing critical issues. 

Engineering Standards and 
Practices 

Establishment of baseline standards for NASA use will increase commonality and 
interoperability of aerospace systems; and enhance experience-based engineering practice. 

Safety and Quality Specifications 
and Standards 

NASA speciflcations and standards will be replaced, where possible, with industry, voluntary. 
and international standards. Adoption of IS0 9000 for quality programs is a major component 
of this effort. This will reduce the direct cost of requiring NASA unique standards in the 
procurement of flight and ground systems. 

Technology Validation 

EEE parts and Packaging 

Non-destructive evaluation 
(NDE) Technologies 

Ground and flight demonstration of maturing technology in critical areas will improve the 
reliability of systems and facilitate advanced technology utilization throughout industry. 

Parts selection databases will enable projects to quickly select the most reliable parts 
available. Qualiflcation of advanced parts and packaging technologies will reduce the size. 
weight, and power requirements of spacecraft systems. 

Transferring improved NDE technologies from laboratory demonstrations to production use 
will reduce the need for costly and time-consuming tear downs, replacements, and destructive 
tests. 
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ACCOMPLISHMENTS AND PLANS 

In FY 1994, the SRMSrQA program achieved a number of successes in assurance oversight and support; formulation of agencywide 
policies and standards; and validation and program integration of advanced technologies. Seven flights of the Space 
Transportation System (STS) were supported, including the complex First Servicing Mission for the Hubble Space Telescope. 
Independent review and certification efforts related to the Hubble mission were also conducted. Flight Readiness Reviews. risk 
assessments, and direct support to "better, faster, cheaper" space flight programs were conducted through a series of special 
reviews. Direct support to all NASA major program design reviews was also provided. 

' 

Independent reviews were conducted on Space Shuttle engine weld integrity and test requirements for the super-lightweight tank. 
Special technical readiness reviews were performed for the WIND and NOM- 14 spacecraft launches. The loss of Mars Observer 
was documented for improvement of future spacecraft designs. Reliability Centered Maintenance and predictive maintenance 
techniques for use by STS facilities were adopted. An Independent Assessment function was established for the international 
Space Station; 26 formal assessments were completed. Work to initiate a joint set of NASA/Russian safety standards and standard 
equivalence was begun. Streamlined reliability and assurance requirements for low-cost missions were developed by OSMA, 
enabling the Near Earth Asteroid Rendezvous (NEAR), Mars Global Surveyor (MGS). and Mars  Pathfinder programs to better 
balance mission risks against cost constraints. 

The OSMA also performed functional management reviews of all NASA Centers' SRMSrQA programs in FY 1994. Structured 
surveillance, problem reporting and corrective action programs were implemented at the Kennedy Space Center. 

Policies and standards in the areas of explosives handling, fire hazards, factors of safely, vibro-acoustic testing. structural loads 
definition, and software life-cycle management were initiated in FY 1994 and will be completed in FY 1995. Standardization of 
NASA use of materials was also initiated in FY 1994, and NASA participation in international standardization of space systems was 
significantly increased. Guidelines for selecting breakdown resistant wiring systems and improved measurement and test 
calibration for space applications was also completed in FY 1994. A set of Reliability Best Practices and Maintainability Preferred 
Practices was issued throughout the Agency. NASA also formally adopted IS0  9000, the international qualily standard, in 
FY 1994. 

The NDE techniques for optically-stimulated electron emission, STS window defect analysis, and silicon nitride ball bearings in 
oxygen environments were developed. Monolithic microwave integrated circuits, opto-electric circuits, multi-chip modules and 
other electronic packaging techniques were qualified for use. providing advanced technology for NASA's new better, faster, cheaper 
space flight systems. Radiation testing was completed on several classes of electronic parts. Work on advanced pyrotechnics and 
metric fasteners was also completed in F Y  1994. NASA's lV&V facility opened at Fairmont, West Virginia: a cooperative agreement 
with West Virginia University was concluded and research began on software assurance methodologies, including quantitative, 
fault analysis, and formal methods of analysis. As a part of its support to the nation's Federal Emergency Management program. 
the SRM&QA program provided funding for aerial reconnaissance in the aftermath of the Northridge, California earthquake. 

In F Y  1995, oversight and support for the seven deployments of the STS, including the Space Shuttle/MIR rendezvous missions: 
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Critical Design Review (CDR) of the super-lightweight tank, alternate fuel turbopump, and lightweight solid rocket booster 
programs: and continued evaluation of test methods and assurance techniques for small spacecraft will be supported. Oversight 
and analysis will continue for the three Space Shuttle/Mir rendezvous missions. Independent assessment of the Tethered Satellite 
System (TSS) mission and technical reviews of the Advanced X-ray Astrophysical Facility (AX#?), Cassini, and POLAR missions are 
planned. 

Independent assessment of the international Space Station will continue to evaluate the program using a prioritized task list while 
also responding to any newly-identifled concerns. A structured Mission Needs Analysis approach has been adopted for the review 
of hardware design approaches, safety hazards, and integration and test procedures. Six NASA Centers are scheduled for 
Functional Management Reviews in FY 1995. 

fi 

NASA policies for mishap reporting, human factors for safety, robotic system and expendable launch vehicle safety, and risk 
management are to be reviewed. An initiative to effectively use previous test and operating experience to improve the design, test, 
and mission assurance processes over the life-cycle of spacecraft programs is also being supported. An agencywfde career 
development and training program to increase the NASA personnel SRM&QA skills will be initiated. 

The NDE techniques for optically-stimulated electron emission and STS window defect analysis will be qualified for production 
use. A long-term effort to reduce spacecraft size and weight through electronic miniaturization will be initiated. New approaches 
to product assurance for micro-spacecraft, such as the planned New Millennium program. will be developed. Flight demonstration 
of a fiber-optic gyroscope and a laser-initiated ordnance system will complete efforts to enhance the performance, reliability. and 
safety of these critical flight systems. Flight measurements aboard the STS will demonstrate the ability of a force-limited vibration 
test technique to simulate payload flight environments with reduced risk of hardware damage. Also in FY 1995. a testbed wil l  be 
used to simulate on-orbit power system operations as a part of NASA's spacecraft battery investigations. A joint NASA-Air Force 
initiative is to characterize and validate advanced nickel-cadmium and nickel-hydrogen battery systems for future missions. In 
FY 1996, a flight set of advanced nickel-hydrogen batteries wfll be qualiiled through stress testing. 

Finally, FY 1995 will see the completed evaluation of current NASA software assurance techniques. This will serve as a baseline 
for assessment of future improvements. Advanced IV&V methods will be examined on a selective basis. A stream-lined, cost- 
effective approach to software IV&V for complex programs is to be developed in FY 1995. 

NASA's FY 1996 program will continue to assure adequate oversight of NASA programs: targeted development of key engineering 
and SRM&QA directives, standards and processes: and to support the transition of certain critical technologies from testbed to 
program use. Independent assessment of NASA's STS and international Space Station programs will continue, ensuring that 
performance goals and schedule milestones are met with acceptable levels of safety. Fire detection and power system stability and 
plasma studies will be given special emphasis. "Better. cheaper. faster" mission assurance practices will be evaluated and modified 
as necessary in FY 1996, including continued support for the Small Satellite Technology Initiative. All NASA space flight programs 
will be reviewed against these newly adopted mission success criteria. 
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The OCE will issue systems engineering guidelines for NASA program management in FY 1996. establishing a uniform basis for 
program technical reviews and to improve NASA's program management process. The budget supports continuation of the 
program for more effective and benign test methods for qualification and acceptance testing of space systems, including two 
approaches for avoiding overtest damage to spacecraft. Fracture control methods will be adapted for ground system life prediction 
and for aging aircraft assessment. Standards will be developed for space equipment racks in order to reduce the cost and simplify 
of payload servicing operations; and for application of telecommunications standards to NASA data handling functions. The first 

, international space system standards are expected to be published in FY 1996 for standardization of launch vehicle-spacecraft 
interfaces, pressure vessel design and analysis, and electronic parts control. Development of metric specifications for space 
components will continue. Documentation of Ada flight software management procedures for NASA flight programs will be 
completed. 

The budget supports continued evaluations of reliability-centered maintenance, hypervelocity impacts, embedded software 
systems, debris hazards, and wind tunnel safety. Studies of rescue breathing devices, composite pressure vessel reliability, 
predictive time linlng, preferred maintenance practices, risk analysis methods, orbiter outgassing, and assurance practices for 
aeronautics facilities will continue. Work on measurement assurance and calibration standards for temperature, mass, 
acceleration, flight voltage resistance, and quantum-Hall resistance will be completed in FY 1996. An evaluation of NASA's 
implementation of the international quality standard, IS0 9000, will also be performed to determine whether this approach 
improves quality and reduces program costs. The requested funding also supports improvement of databases and selection tools 
for electronic and mechanical parts, enabling NASA programs to select the most reliable parts avaflable. Quallflcation of advanced 
electronics parts and packaging technologies and study of NDE techniques for Space Shuttle structures, anomalous ultrasonic 
signal interpretation, and snake ultrasonic leak detection will be conducted. 

Emphasis will continue to be placed on the development and demonstration of improved pyrotechnic systems and components and 
of laser-initiated termination systems. Simulation of aerospace battery operations for the Compton Gamma Ray Observatory 
(CGRO). the Upper Atmospheric Research Satellite (UARS), and Ocean Topogmphy Experiment (TOPEX) missions will continue. 
Development of test methods for advanced nickel-cadmium and nickel-hydrogen cells and improvements in the battery design 
process are anticipated. 

In FY 1996, research and demonstration of software assurance techniques for selected programs will be performed. These early 
initiatives will explore software criticality assessment, requirement traceability, and verification process methods. Management of 
NASA's N&V facility. which hosts several tenant NASA programs, wil l  continue. 
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MISSION SUPPORT 

FISCAL YEAR 1996 ESTIMATES 

BUDGET SUMMARY 

OFFICE OF SPACE COMMUMCA TIONQ SPACE COMMUNICA "ION SERVICES 

SUMMARYO F RESOURCES REQUIRE MENTS 

page 
ELuB4 lTu95 ~~ 

(Thousands of Dollars) 

.................................................................... Space network 117,674 11 1,587 206,700 MS 2-4 .......................................................... 114.9OQ 112.70Q MS 2-10 Telecommunications 130.518 

248.192 226.487 319.400 To ........................................................................... 

Distrlbutio n of P r o m  Amount bv Installation 

Marshall Space Flight Center ............................................. 93.873 
Ames Research Center 6.600 
Lewis Research Center ....................................................... -- 
Goddard Space Flight Center ............................................. 134.772 
Jet Propulsion Laboratory .................................................. 9.041 
Headquarters. 3.906 

........................................................ 

..................................................................... 
To ........................................................................... 848.192 

65.087 

2,000 
149.100 

6.600 
3.700 

-- 

226.487 

50.200 

11.900 
247.000 

6.900 
3.400 

-- 

319.400 
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MISSION SUPPORT 

FISCAL YEAR 1996 ESTIMATES 

OFFICE OF SPACE COMMUNICATIONS SPACE COMMUNICATION SERVICES 

PROGRAM GOAL8 

To enable the conduct of the NASA strategic enterprises by providing telecommunications systems and senrices. Reliable 
electronic communications are essential to the success of every NASA flight mission, from interplanetary spacecraft to the Space 
Shuttle to aeronautical flight tests. 

NASA's Office of Space Communications (OSC) manages the provision of telecommunication senrices needed to ensure that the 
goals of NASA's exploration, science, and research and development programs are met: that they are met cost-effectively: and that 
mission operations and planning are performed in an integrated and standardized way. The OSC is committed to seeking and 
encouraging commercialization of NASA telecommunications capabilities and to participate with NASA's strategic enterprises in 
collaborative interagency, international. and commercial enterprlses. As NASA's agent for operational communications and 
associated information handling services, the OSC seeks opportunities for using technology in pursuit of more cost-effective 
solutions, highly optimized designs of mission systems, and advancement of NASA's and the nation's best technological and 
commercial interests. 

STRATEGY FOR ACHIEVING GOALS 

The range of capabilities provided by NASA's Space Communications program is necessarily very broad. This function provides all 
of NASA's capability to track, command, and acquire data from NASA spacecraft. This function is performed through utilization of 
ground-based antennas and network systems: the Tracking and Data Relay Satellite System (TDRSS) of geosynchronous 
communications satellites and its Earth-bound ground stations: a telecommunications network needed to relay data among NASA 
mission control facilities: and the mission control and data processing facilities for NASA's currently operational Earth-orbiting 
robotics systems. The function also provides for the telecommunications network used for all NASA administrative and scientific 
exchanges. All NASA telecommunications scheduling, network management and engineering, flight system maneuver planning 
and analysis, and preflight communications interface verification is performed by this strategic function. Near-term demonstration 
and application of advanced communications and information systems technologies are conducted through the support of various 
sponsored labs and facilities. 

Some NASA missions have unique needs -- e.g., communicating wlth spacecraft having low-powered transceivers flying in the 
outer reaches of our solar system and beyond or relaying very high rates of data from spacecraft anywhere over the roughly 785 
million square miles of surface area of the Earth. Specialized systems such as the Tracking and Data Relay Satellite System 
(TDRSS) and the Deep Space Network (DSN) are required. Other needs can be satisfied using alternate approaches, including 
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smaller ground transceiver systems and commercially-available systems and services. Key to NASA's future is our ability to take 
advantage of emerging communications technologies, especially the increasing levels of automation and standardization of systems 
and procedures that these technologies allow. 

Integrated solutions to Agency communication and information management needs are sought based on understanding and 
accommodating common aspects of all of NASA's progmms. Cost-effective systems are achieved through an integrated, end-to-end 
approach to the design of communication systems, including the large and costly data processing systems needed to support 
current and future NASA missions. NASA flight programs are supported through study and coordination of the data standards 
and communications frequencies to be used in the future. 

The Space Comunications fhction is carried out collaboratively with other NASA programs in the formulation of "s policy 
interests. When science or exploration goals require coordination of international or other U.S. telecommunications, mission 
control or data processing capabilities, NASA's space communication assets are incorporated into agreements and understandings. 
International and interagency agreements are entered into for the exchange of communication services among space-f- 
nations. other U.S. agencies, and in support of commercial U.S. space enterprises. 

As part of the second phase of the National Performance Review. NASA has been tasked to explore how more of NASA's Tracking 
and Data Relay Satellite (TDRS) requirements could be met with broader-based commercial communication services. 

The Space Communication Services program, one part of NASA's Space Communications program, provides high data rate. near- 
continuous coverage of Earth-orbiting spacecraft, including the Space Transportation System (STS): and NASA-wlde 
telecommunications network services. The unique requirements of some suborbital missions for continuous tracking and 
communication services are also supported by this progmm. Services include tracking, spacecraft command, spacecraft health 
and safety data acquisition. and science data acquisition: and telecommunications services for all of NASA's operational. research 
and analysis. and administrative requirements.- 

The seventh Tracking and Data Relay Satellite (TDRS) is scheduled to be deployed in FY 1995: the new Danzante, or Second TDRS 
System Ground Terminal (sn;?3. was recently designated the primary ground terminal for the TDRSS: and development of 3 TDRS 
Replenishment Spacecraft is about to begin. Upgmde of the Cacique, previously known as the White Sands Ground Terminal 
(WSG-. will soon be undenvay. scheduled for completion in FY 1996. Operational support for NASA's STS and other high data 
rate scientific spacecraft missions wlll continue, including the nation's premiere astronomical observatory, the Hubble Space 
Telescope (HST). 

An upcoming demonstration of advanced switching technology promises to allow the consolidation and improved efficiency of 
service of NASA telecommunications networks. 
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BASIS OF FY 1996 FUNDING REQUIREMENT 

SPACE " W O R K  

FY 1994 * 

........................................................ Space network services 55,701 
'TDRS replacement spacecraft.. ............................................ 5.700 
TDFS replacement launch senrlces. ..................................... 34.673 
'TDRS replenishment program ............................................. 2.600 
*Second TDRSS ground terminal 19.ooo .......................................... 

To ........................................................................... 117.674 

Total Cost information is provided in the Special Issues section. 

Ell995 E x u E  
(Thousands of Dollars1 

13,200 10,700 
22.200 -- 
15.587 -- 
42.000 195.800 
18.600 200 

11 1.587 2o6.700 

PROGRAM GOAL& 

To p m d e  reliable, cost-effective space-based tracking, command and data acquisition systems and senrlces for NASA's Human 
Space Flight program, other low-Earth orbiting science missions, including observatory-class systems. and selected sub-orbital 
flight systems. The Space Network program provides for the implementation, maintenance and operation of the tracking and 
communication systems and facilities necessary to ensure the health and safety and the sustained level of high quality 
performance of NASA flight systems. Launch systems needed to deploy the Tracking and Data Relay Satellites ("DRS) spacecraft 
are also included under this program. 

The Space Network program supports NASA's programs in collaborative intemgency, international, and commercial enterprises; 
and independently pravides support to other national and commercial space-faring enterprises on a reimbursable basis. 

STRATEGY FOR ACHIEVING GOALS 

NASA's Space Network is comprised of a constellation of geostationary TDRS and associated dual ground terminals located in 
White Sands, New Mexico. The current TDRS constellation consists of three fully functional satellites. and two partially functional 
satellites. The last satellite, launched in January 1993, was recently used to verify the performance of the Second TDRS System 
(TDRSS) Ground Terminal (STGTl prior to its acceptance for operation. This spacecraft has been returned to backup on-orbit 
availability. One partially functional satellite is being operated to reduce schedule overloads during Shuttle missions: the other 
has been repositioned over the Indian Ocean to increase data return from the Compton Gamma Ray Observatory (CGRO). The 
CGRO experienced problems with its tape recorder subsystem, requiring a remote ground terminal and dedicated data relay 
satellite to complete its scientific mission. 
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The Goddard Space Flight Center (GSFC) manages the Space Network program, including the procurement of replenishment 
satellites and development, upgrade and maintenance of the ground facilities necessary to sustain network operations for current 
and future missions. TRW is the prime contractor for the TDRS Replacement Spacecraft program. The prime contractor for the 
TDRS Replenishment Spacecraft program has not been selected. The development of Danzante. the designated title of the SET, 
and the modification and modernization of the original ground station, Cacique, is the responsibility of Martin Marietta 
Corporation. The GTE Corporation and the AlliedSignal Technical Services Corporation are the contractors responsible for 
operating the TDRS spacecraft from the White Sands location. Beginning in F Y  1996, these two contracts will be merged. 
Engineering and software support are provided by the Computer Sciences Corporation. 

' 

In coordination with NASA's Ground Network program which provides launch and landing support for the Space Transportation 
System (STS) and the Space Network Customer Services program which provides scheduling. engineering and preflight 
communication subsystems verification for spacecraft to be supported by the Space Network NASA's Space Network p r o m  
provides unique high data rate, near-continuous communication services to any user outfitted for access to the TDRSS. These 
include NASA's STS, other compatible low-Earth orbiting missions, and selected suborbital systems. The TDRSS serves as the 
primary data relay service for NASA's Human Space Flight program. Telemetry relay services are provided at data rates up to 300 
Mbps using its Ku-band single-access antenna service, data rates up to 3 Mbps using S-band single-access service, and a low rate 
service up to 50 Kbps using the TDRS spacecraft's multiple-access service. Service ranges from low rate commanding of robotic 
space flight systems to wide-band televideo sexvices provided for NASA's Human Space Flight endeavors. Acquisition of the high 
rate science data characteristic of NASA's Earth Observing System (EOS) is also within the capacity of NASA's Space Network 
system. A new initiative to develop a low-power. low-weight transponder system for spacecraft applications. co-funded under the 
Mission Control and Data Systems long-range technology program and the Space Network Customer Services program, promises 
to expand the scope and number of users of the TDRSS. 

Besides operation of the current constellation of data relay satellites and ground terminals which compose the TDRSS. NASA's 
Space Network program also provides for continuous replenishment of the spacecraft assets of the system. The TDRS Replacement 
Spacecraft program, begun in F Y  1987 as a result of the loss of a TDRS spacecraft aboard Challenger, is now in the latter stages of 
development and will result in the addition of a sixth functionally-identical, nearly design-identical spacecraft to the current 
constellation of TDRS. Due to spacecraft reliability assessments which indicate that a sufficient number of TDFtS may not be 
available by the end of the decade, the TDRS Replenishment Spacecraft program is also being initiated. Contract proposals for an 
additional 3 TDRS spacecraft have been under review by NASA since the latter part of 1994. Contract award and the initiation of 
development of these spacecraft is scheduled to occur in February 1995. Due to the high degree of sensitivity regarding this firm 
fixed price, commercial practices procurement, further details regarding the proposed design, capability, cost, launch 
requirements. and other details of the program are unavailable at this time. NASA is considering identifying additional FY 1995 
funds to apply to the TDRS Replenishment program. 

Development of Danzante has been completed. Begun in FY 1989 and recently delayed due to technical difficulties in completing 
some of the more advanced features of the new ground terminal and in ensuring complete user satisfaction with the service, 
Danzante was approved for primary operations in December 1994. Cacique, formerly known as the White Sands Ground Terminal 
(WSGT). is currently operating in a backup mode to Danzante and will begin its own refurbishment once Danzante has fully 
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demonstrated stable support to all of its users. As was originally proposed at the time of initiation of the STGT program, the new 
ground terminal will preclude the possibility of loss of the Space Network system, with attendant interruption of the operation of 
the space flight systems which the telecommunication system supports, which would have occurred had the single ground 
terminal been lost to a natural disaster, fire or other catastrophic incident. The new ground terminal and its refurbished twin is 
also expected to reduce the cost of operating and sustaining both terminals of the White Sands Complex below the level formerly 
required to support one ground terminal. Finally, the reliability, quality, and volume of TDRSS service available to users will 
increase as a result of this program. 

' 

Besides the development of capital facilities, the Space Network requires a variety of collateral activities. The Space Network 
Services p r o g m  provides for the White Sands Complex actMties needed to operate and maintain NASA's Space Network 
Operation at this site includes monitoring of ground terminal performance: commanding and monitoring of the TDRS spacecraft 
themselves: and interface with the Network Control Center (NCC). located at the GSFC, from which user spacecraft services are 
scheduled. Operation and support for the NCC is provided for under the Space Network Customer Services p r o m  under the 
NASA Appropriation for Science, Aeronautics and Technology. Because a large portion of TDRSS services are consumed by other 
US. agencies on a reimbursable basis. a large budgetary offset is assigned to the Space Network Services program. This program 
element is co-funded by these reimbursable receipts and by direct appropriation authority. 

The Space Network Services program also provides for data buffering for SI'S telemetry. telecommunications line outage recording, 
data link monitoring, and security for secure communication services for user systems. Voice and televideo services are provided 
for STS operations. The Compton Gamma Ray Observatory Remote Terminal System (GF?TS) located at ndbinbffla, Australia, used 
to operate a TDRS spacecraft located over the Indian Ocean for CGRO science data acquisition. is remotely controlled from the 
White Sands Complex. 

The Space Network will supply telecommunication for the International Space Station (ISS). including the needs of the 
international partners. Agreements are in place with Japan, the European Space Agency (W. and Canada. Negotiations are 
continuing with the Russian Space Agency (RSA) as a participant for potential cooperative endeavors in telecommunications. 

URES OF PERFORMANCE 

Number of hours of space network service.. ....................... 
FY 1994 EuB5 IT€%B 

6.100 26,500 26,900 
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TDRS ReDlacement SDacecraft 

Complete Thermal-Vacuum Tests 
May 1994 

Complete Single Access Antenna Installation 
’ December 1994 

Satellite Deployment by the STS 
June 1995 

Second TDRSS Ground Terminal 

Provisional Contract Acceptance 
April 1994 

Initial Operational Capability (IOC) 
September 1994 

One Time Switch over 
December 1994 

STGT Full Operational Capability (FOCI 
February 1995 

Complete WSGT Level 6 Testing 
March 1996 

Testing verified the systems ability to perform in temperature extremes in the 
environment of space. 

This final step in assembly of major appendages allows final integration and 
testing to begin prior to shipment of the spacecraft to Kennedy Space Center. 

Deployment, followed by a checkout period, places all existing NASA TDRS 
assets in their on-orbit operational and backup positions. 

Acceptance allowed for continued testing and final problem resolution by 
AUiedSignal Technical Services Corporation. the operations contractor for 
STGT, to begin. The development contract wammty and sustalning 
engineering support periods also began. 

Declaration of IOC allowed the STGT to begin operational support for STS and 
user spacecraft systems on a test and event-shadowing basis. Initiation of a 6 
month period of stable operational support required prior to WSGT 
Decommission also began. 

STGT was declared the primary operational facility of TDRSS. allowing the level 
of operational support provided by that facility to grow to normal operational 
workloads. 

This event, following 6 months of stable use and support of user spacecraft 
operations, allows the WSGT to be shut down for its refurbishment. 

Completion of end-to-end systems-level testing allows the WSGT to be returned 
to service and the original goal of the STGT development program, to ensure 
fail-safe TDRSS operations, to be met. 
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TDRS ReDlenishment Spacecraft 

Contract Award 
February 1995 

Preliminary Design Review 
August 1995 (Preliminary) 

I 

Critical Design Review 
March 1996 (Preliminary) 

Complete TDRS-H Integration and Test 
December 1998 (Preliminary) 

Launch TDRS-H 
1 Qtr. 1999 

Early design activities will begin. 

Verification that the proposed contractor design will meet NASA performance 
requirements will be performed. 

Verification that the spacecraft development contractor is prepared to begin 
development and manufacture of the TDRS spacecraft will be performed, 
including detailed manufacturing assembly and integration and test 
processes. 

Completion of spacecraft aliveness, performance, and environmental tests 
allows final assembly and retesting to begin prior to shipment for launch. 

Launch within four years of contract award will be performed, ensuring the 
continuity of TDRSS services to user space flight systems. Launch of TDRS-I 
and TDRSJ is scheduled one and two years following the launch of the flrst 
TDRS Replenishment Spacecraft. 

ACCOMPLISHMENTS AND PLANS 

In FY 1994, the TDRSS Space Network provided support for the HST First Servicing Mission and 6 other missions of the STS. 
including the Space Radar Lab (SRLl), Spacehab-2. International Microgravity Lab (IMLB), and Space Life Sciences (SLS-2). 
Operational support was also provided to the CGRO, the Upper Atmosphere Research Satellite (UARS), the Earth Radiation Budget 
Satellite (ERBS), the Extreme Ultraviolet Explorer (EUVE). and the Ocean Topography Experiment (TOPEX). Support is also 
provided for classifled users of NASA's Space Network system. 

In FY 1995. the X-ray Tlming Explorer (XTE), the Long Duration Balloon Program, and NASA's ER-2 Earth science research aircraft 
will be added to the workload of the TDRSS Space Network. Seven flights of the STS are planned, including Spacehab-3. U.S. 
Mlcro~vl ty  Lab (USML2). Atmospheric Laboratory for Applications and Science (ATLAS-3). SRL2. Astro-2. the flrst Shuttle/= 
rendezvous. and the deployment of the seventh TDRS. No new robotic spacecraft missions are to be added to the Space Network 
workload in FY 1996. Seven flights of STS are scheduled, including Tether Satellite System (TSS), Spacehab-4, Life and 
Microgravity Spacelab. and three additional Shuttle/MIR rendezvous missions. 

In FY 1994, the TDRS Replacement Spacecraft completed thermal-vacuum testing and began final assembly of all appendages: 
multiple access antennas were installed in FY 1994 and single access antennas were installed early in FY 1995. The program is on 
schedule for a planned deployment in June 1995. 
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Technical difficulties were resolved in the development of the new Danzante. or STGT. ground terminal in FY 1994. Following 
provisional contract acceptance in April 1994, Initial Operational Capability was declared in September 1994. and Danzante is 
currently performing as the primary ground terminal for the Space Network. Once Full Operational Capability is certified, the 
Cacique ground terminal will discontinue backup operations and begin to be refurbished. This event, scheduled for March 1995, 
is to be followed by a year-long equipment installation and facilities refurbishment effort leading to a return of Cacique service in 
April 1996. One of the two operational ground terminals will be held in a standby condition in support of TDRSS operations, 
subject to user need for the services of additional TDRS spacecraft which would require the concurrent operation of more than 3 
TDRS spacecraft. 

' 

F Y  1994 saw continued preparation and initiation of procurement activities for the TDRS Replenishment Spacecraft progmm. 
Offeror's proposals are currently under review, with contract award scheduled for February 1995. Due to the high d e m e  of 
sensitivity regarding this Arm flxed price, commercial practices procurement, further details regarding the proposed design, 
capability, cost. launch requirements, and other details of the program are unavailable at this time. Preliminary Government 
schedules indicate that a Preliminary Design type review will be performed near the end of FY 1995, and a Critical Design type 
review around mid-FY 1996. Scheduled events and the type of oversight procedures to be adopted in this procurement are subject 
to contract negotiation. 

24 hour per day, 7 day per week operations and maintenance support of the White Sands Complex was sustained throughout FY 
1994 and will continue through F Y  1996. Support provided for operation of Cacique by GTE Corporation under the TDRSS 
program has been merged beginning in FY 1995 with the Space Network Services program. The latter program will henceforth 
provide the funds necessary for operation and maintenance of both ground terminals at the White Sands Complex. Staff of GTE 
are to support tear-down and refurbishment of the Cacique terminal beginning in March 1995. and will be merged with staff of the 
AlliedSignal Technical Services Corporation under a single contract beginning in FY 1996. Operations planning for current and 
future missions to be supported by NASA's Space Network are supported through the Space Network Services program. This 
includes planning for deployment of the seventh TDRS spacecraft in June 1995: for flights of the SlS, its attached payloads, and 
Shuttle/MIR rendezvous events: and for the future International Space Station. Tropical Rainfall Measurement Mission 0. 
and the Earth Observing System (EOS) AM- 1 mission. Future command-only support for the Gravity FVobe-B (GP-B) mission is 
also being planned. The TDRSS Space Network will be the primary telecommunication system for the International Space Station. 
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BASIS OF FY 1996 FUNDING REQUIREMENT 

TELECOMMUNICATIONS 

FY 1994 ax295 Fu%!G 
(Thousands of Dollars) 

Telecommunications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130.518 114,900 112,700 

PROGRAM GOALS 

To provide reliable. cost-effective telecommunications systems and services for mission control, science data handling, and 
program administration for NASA programs. The Telecommunications program provides for the implementation. maintenance and 
operation of the telecommunication circuits. control centers, switching systems, and other equipment necessary to provide an 
integrated approach to NASA communication requirements. 

The Telecommunications program supports M e  programs in collat>osative interagency. international, and commercial 
enterprises; many collaborative arrangements an puforxiaed on a reimbursable basis. 

STRATEGY FOR ACHIEVING GO ALS 

NASA's Telecommunications program is a nationwide system of leased voice, video. data. and wide-band terrestrial and satellite 
circuits: control centers, switching centers, network equipment, and other communications devlces. International 
telecommunications links are also provided to NASA's Deep Space Network (DSN) sites in Australia and Spain: Spaceflight 
Tracking and Data Network (STDN) sites outside the Continental U.S.: and to common telecommunications exchange points that 
provide interconnectivity to NASA international partners. Administrative. scientific, and mission control exchanges among NASA 
and its industrial and scientific partners are supported by NASA's telecommunications networks and systems. Support and 
participation by other U.S. agencies, universities. and research centers: and by other space-faxing nations are also facilitated, 
including the provision of secure circuits, systems, and facilities. Domestic telecommunications circuits are leased by NASA under 
the FTS-2000 contract managed by the Gened  Services Administration (GSA): international circuits are leased under separate 
contractual arrangements. NASA's telecommunications program maintains cooperative networking agreements for exchanging 
services with the European Space Agency (ESA), Canada, Japan, France, and Russia. The Computer Sciences Corporation and 
AUiedSignal Technical Services Corporation provide engineering and operations support for the telecommunications networks. 

Currently, NASA telecommunications sewices are provided by two separate networks: these are the NASA Communications 
Network (NASCOM), managed by the Goddard Space Flight Center (GSFC). and the Program Support Communications Network 
(PSCN), managed by the Marshall Space Flight Center IMSFC). A major NASCOM sub-switching center for overseas 
communications services is located at the Jet Propulsion Laboratory (JPL). Each network provides a unique set of services to all 
NASA Centers and to other users. 
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NASCOM interconnects all NASA installations, including spacecraft mission control facilities, tracking and data acquisition 
networks, launch sites, NASA data processing centers, and scientific investigators whose support is critical to mission control and 
command. Command, telemetry and voice systems are provided for NASA mission control activities. NASA aeronautical test sites 
and preflight verification of NASA spacecraft systems and their interconnectivity with NASA communications systems are also 
supported by NASCOM. 

The PSCN interconnects NASA installations and national and international aerospace contractors, laboratories. scientific 
investigators, educational institutions. and other Government installations in support of the administration, science data 
exchange, and other research and analysis type activities. The PSCN provides voice and video teleconferencing, broadcast 
television. computer networking services as well as data handllng and transfer services. 

NASA's Telecommunications program provides for the improvement, operation and maintenance of NASA network systems and 
facilities. Telecommunications network systems include digital voice: data and video switching equipment: audio and video 
conferencing and bridging systems: wide band multiplexing equipment: and sophisticated network management. monitoring and 
fault isolation systems. Equipment and facilities of NASA Select Television is also provided by the Telecommunications program. 

NASA is in the process of demonstrating the use of Asynchronous Transfer Mode (ATM) telecommunications switching technology , 

for management of wide band networks: this advanced technology allows for sharing of leased circuits among NASA users. If 
successful, this demonstration promises to enhance the integration of NASA telecommunications requirements, providing for 
additional economies-of-scale, enhanced reliability through circuit diversity at reduced cost, optimization of NASA utilization of 
leased circuit bandwidths, and more rapid universal application of common data standards for NASA systems. At that time, the 
consolidation of the transmission infrastructure of the NASA telecommunications networks will be examined. 

MEASURES OF PERFORMANCE 

FY 1994 lzxE2 l?LmG 

using NASCOM ................................................................... 79.400 87,300 96.000 
Number of end user spacecraft contacts 

Number of locations connected by PSCN ............................ 48 1 500 520 

Number of electronic conferences supported 
by PSCN ........................................................................... 2,030 

ACCOMPLISHMENTS AND PLANS 

2,230 2,450 

In FY 1994. telecommunications services and systems were provided to support all NASA operational flight systems. Services were 
also provided for all administrative, programmatic and technical information exchanges required for pre-flight systems: and NASA 
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transmission of data to NASA-supported scientists and researchers. NASCOM circuits were added for support of the Atmospheric 
Laboratory for Applications and Science (ATLAS-3) and International Microgravity Lab (IML2) missions, and in support of the 
X-ray Timing Explorer (XTE) and international RadarSat program. During FY 1994, the PSCN was extended to provide services in 
Russia to meet the networking requirements of the international Space Station and other collaborative flight and scientific 
missions. A network switching center has been established in Moscow to provide voice, data and video services to several 
locations. PSCN services were also extended to NASA's Independent Verification and Validation (IV&v) facility located at Fairmont. 
West Virginia. 

, 

Also in FY 1994. initiatives to provide a new NASCOM Digital Matrix Switch and automation of command and status systems was 
initiated. These projects are scheduled for completion in FY 1995. In FY 1996. NASCOM statistical multiplexers at four NASA 
Centers: this work is to be completed in FY 1997. Finally, the NASCOM program is in the process of providing new cable facilities 
for the operational local area network at the GSFC. 

The PSCN will add circuit concentrators. network routers, and voice and video equipment for new communication gateways in 
Moscow and Fairmont. West Virginia in FY 1994. In F Y  1995 and 1996, equipment for all network gateways will be added in 
support of low bandwidth video conferencing and to upgrade the network management system. 

During FY 1995. the initial phase of providing NASCOM service to Moscow will be completed In tlme to support the first 
Shuttle/MIR mission. Other circuits will be added for the Eureca-3 and Tropical Rainfall Measurement Mission 0. New 
mission requirements will be accommodated within existing PSCN capacity in FY 1995 and 1996, and existing NASCOM capacity 
in FY 1996. 

Finally, the ATM pilot will begin in F Y  1995 requiring limited procurement of hardware for demonstration of the new switching 
technology at four NASA sites. Network operations using representative telecommunications traffic loads will begin late in the 
fiscal year and continue until all technical and operational issues have been addressed. 
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MISSION SUPPORT 

FY 1996 ESTIMATES 

a 

PROGRAM GOALS 

RESEARCH AND PROGRAM MANAGEMENT 

To acquire and maintain a civil service workforce which reflects the cultural diversity of the Nation and is sized and skilled 
consistent with accomplishing NASAs research, development, and operational missions with innovation, excellence, and efficiency. 

STRATEGY FOR ACHIEVING GOALS 

The Research and Program Management (RBrPM) program provides the salaries, other personnel and related costs, travel and the 
necessary support for all of NASA's administrative functions and other basic services in support of research and development 
activities at NASA Installations. This civil service workforce is the underpinning for the successful accomplishment of the Nation's 
civil aeronautics and space programs. These are the people who plan the programs; conduct and oversee the research: select and 
monitor the contractors; manage the various research, development, and test activities; and oversee all of NASAs operations. The 
salaries and benefits d .this waskfarce comprise a p p m t d y  7691, of &e requested funding. Administrative and other support is 
22Oh of the request. The remaining 2% d the request is requird b fund trawl necessary to manage NASA and its programs and 
provide the training and o'tlrer supporting cm&s h r  NASA pmsxJane1. 

ACCOMPLISHMENTS AND PLANS 

The Deficit Reduction Executive Order of 1993 required Federal agencies to reduce their workforce by 4% by the end of 
FY 1995. Additionally, 10% of the reduction was to be taken in the GS- 14 and above pay grades. The FY 1994 VA-HUD 
Independent Agencies Appropriation Act (P.L. 103-124) required that the Agency's employment at the end of FY 1994 be 22,900 
full-time equivalencies (FTE's), with at least a 30% reduction in the Space Station program. NASA exceeded all goals established 
by the President and the Congress with a total personnel complement of 22,892. 

Through the implementation of hiring constraints and the overwhelmingly successful implementation of the Voluntary Separation 
Incentive Program (buyout), NASA reached the goals established for FY 1995 by the end of 1994. We have reduced employment by 
approximately 8%. Of that reduction, at least 10% were in pay grades GS- 14 and above. In concert with the redesign and 
restructuring of the Space Station we have reduced the FTE level for this program by approximately 45% from the 
FY 1994 appropriation request. 

The focus of FY 1995 and FY 1996 activities are to assure the effective and efficient distribution/redistribution of a diverse and 
sufficiently trained post buyout workforce to meet the highly specialized demands of N A S A s  research, development, and 
operational programs and activities in concert with National Performance Review (NPR) streamlining guidance and direction. 
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During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. It is 
anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for ETE distribution 
by installation and by program will be provided as soon as possible after the review is completed. 

The F Y  1996 budget estimate of $2,202.8 million represents an increase of $13.8 million over the FY 1995 budget plan of $2,189.0 
million. Of the increase: $10.3 million is for the full year costs of the F Y  1995 pay raises and $27.9 million represents the costs of 

a pay raises anticipated for January 1996. The increases above are offset by savings of $2.6 million associated with the reduction of 
47 FIE. $3.2 million due to reducing requirements for travel and $18.6 million due to further belt tightening in the Research 
Operations Support account. The FY 1995 budget reflects the rescission of one million dollars for two of eight NASA 
administrative aircraft. An ongoing study of the use and need of the remaining aircraft will be conducted prior to phasing out 
additional planes. This increase over FY 1995 is less than both inflation and the cost of required pay increases. This request does 
not include costs associated with pay increases greater than 2.6% in January 1995 and 2.2% for January 1996. 

In summary. the FY 1996 budget requirement of $2,202.800.000 is to provide for 23,028 ETE civil service workyears in order to 
support the activities at nine NASA Installations and Headquarters. 

The following describes, in detail, the cost elements within this program. 

I. Personnel and Related Costs 

A. Compensation and Benefits: 

1. ComDensation: 

a. Permanent Positions: This part of Personnel and Related Costs covers the salaries of the full-time permanent civil 
service workforce and is the largest portion of this functional category. 

b. Other Than Full-Time Permanent Positions: This category includes the salaries of N A S A s  non-permanent 
workforce. Programs such as Presidential Management Interns. students participating in cooperative training, 
summer employment, youth opportunity, and temporary clerical support are covered in this category. 

c. Reimbursable Detailees: In accordance with existing agreements, NASA reimburses the parent Federal organization 
for the salaries and related costs of persons detailed to NASA. 

d. Overtime and Other ComDensation: Overtime, holiday, post and night differential. and hazardous duty pay are 
included in this category. Also included are incentive awards for outstanding achievement and superior 
performance. 
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2. Benefits: In addition to compensation, NASA, as authorized and required by law, makes the employer's contribution to 
personnel benefits. These benefits include contributions to the Civil Service Retirement Fund, the Federal Employees 
Retirement System, employees' life and health insurance, payments to the Medicare fund for permanent employees, and 
social security contributions. Payments to the civil service retirement fund for re-employed annuitants and severance 
pay to former employees involuntarily separated through no fault of their own are also included. 

1. Transfer of Personnel: Provided under this category are relocation costs required by law, such as the expenses of selling 
and buying a home, subsistence expenses, and the movement and storage of household goods. 

2. Investigative Services: The OMce of Personnel Management is reimbursed for activities such as security investigations 
of new hires and revalidation of sensitive position clearances, recruitment advertising, and Federal wage system 
surveys. 

3. Personnel Training: Training is provided within the framework of the Government Employees Training Act of 1958. 
Part of the training costs are for courses offered by other Government agencies, and the remainder is for training 
through nongovernment sources. 

11. Travel 

A. Program Travel: The largest part of travel is for direction, coordination, and management of program activities including 
international programs and activities. The complexity of the programs and the geographical distribution of NASA 
Installations and contractors necessitate this category of travel. As projects reach the flight stage, support is required for 
prelaunch activities including overseas travel to launch and tracking sites. The amount of travel required for flight projects 
is significant as it is directly related to the number of systems and subsystems, the number of design reviews, and the 
number and complexity of the launches and associated ground operations. 

B. Scientific and Technical DeveloDment Travel: Travel to scientific and technical meetings and seminars permits employees 
engaged in research and development to participate in both Government sponsored and nongovernment sponsored 
activities. This participation allows personnel to benefit from exposure to technological advances which arise outside 
NASA, as well as allowing personnel to present both accomplishments and problems to their associates and provides for the 
dissemination of technical results to the United States community. 

C .  Management and Operations Travel: Management and operations travel provides for the direction and coordination of 
general management matters and travel by officials to review the status of programs. I t  also includes travel by functional 
managers in such areas as personnel, financial management, and procurement. This category also includes the cost of 
travel of unpaid members of research advisory committees: and initial duty station, permanent change of assignment, and 
related travel expenses. 
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111. Research ODerations SuDDort 

A. Facilities Services: Facilities Services provides basic security, fire protection, and other custodial services. I t  also provides 
maintenance of roads and grounds and of all administrative buildings and facilities. Finally, it provides rental of 
administrative buildings and all utility costs of administrative buildings. 

. B. Technical Services: Technical Services provides the Administrative Automatic Data Processing capability that supports 
Accounting, Payroll, Budgeting, Procurement, and Personnel as well as all the other Administrative functions. It also funds 
the Graphics and Photographic support to these functions. Finally, it funds the Installationwide safety and public 
information programs. 

C. Management and Operations: Management and Operations funds the telephone, mail, and logistics systems, the 
administrative equipment and supplies, and the transportation system including the general purpose motor pools and the 
program support aircraft. I t  also funds the basic medical and environmental health programs. Finally, it funds printing 
and reproduction and all other support, such as small contract and purchases for the Center Directors staff and the 
Administrative functions. 
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SUMMARY OF BUDGET PLAN BY FUNCTION 

FY 1994 M 1995 FY 1996 
(Thousand of Dollars) 

I. Personnel and related costs .......................................... 1,634,005 1,654,500 1,690,100 

11. Travel ............................................................................ 38,903 48,700 45,500 

111. Research operations support ........................................ 502.726 486,800 467.200 

..................................................................... 2,190,000 2,202,800 Subtotal 2,175,634 

Proposed rescissions - research operations support.. ... 0.0 - 1.000 0.0 

........................................................................ 2,189.000 2.202.800 Total 2.175.634 
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DETAIL OF BUDGET PLAN BY FUNCTION 

FY 1994 

Personnel and related costs 1.634.005 

A. Compensation and benefits 1,583,957 
1. Compensation 1,313,676 

2. Benefits 270,281 

B. Supporting costs 50.048 
1. Transfer of personnel 10,157 

2. Investigative services 2.260 

3. Personnel training 37,63 1 

Travel 38.903 

A. Program travel 26.42 1 

B. Scientific and technical development travel 3,675 

C. Management and operations travel 8,807 

Research operations support 502.726 

A. Facilities services 163,961 

B. Technical services 172,249 

C. Management and operations 166,516 

Total 2.175.634 

FY 1995 

1.654.500 

1,604,366 
1,340,7 1 2 

263,654 

50,134 
13.134 

1,876 

35.124 

48.700 

34,170 

4,086 

10,444 

485.800 

160,634 

16 1,325 

163,841 

2.189.000 
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FY 1996 

1.690.100 

1,654,343 
1,378,288 

276,055 

35.757 
6,262 

1,947 

27,548 

45.500 

32,050 

3,763 

9,687 

467.200 

151,381 

155,799 

160,020 

2.202.800 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

TOTAL 

RESEARCH AND PROGRAM MANAGEmNT - F Y  1996 ESTIMATES 

FUNCTION NASA JSC SSPO KSC MSFC ssc ARC DFRC LARC LERC GSFC HQ 

Personnel and related costs 

FY 1994 
FY 1995 
FY 1996 

1,634,005 255,257 14,532 164,254 240,268 14,010 131,412 29,215 180,228 178,521 260,135 166,173 
1,654.500 251,218 26,557 166,337 233,207 15,682 136,464 33,023 188,138 176,571 271,559 155,744 
1,690,100 259,756 27,014 169,512 239,452 15,782 139,688 33,373 191,666 181,083 281.348 151.426 

Travel 

FY 1994 
FY 1995 
FY 1996 

38,903 4,987 1,648 2,617 4,712 399 3,677 655 3,698 3,202 6.469 6,839 
48,700 6,278 3,694 3,862 5,437 533 3,998 586 3,770 3,880 7,509 9.153 
45.500 5,866 3,452 3,608 5,081 497 3,735 547 3.522 3,626 7,016 8.550 

Research operations support 

FY 1994 
FY 1995 
FY 1996 

Total 

2,175,634 338,644 16,180 249,571 300,480 31,509 164,187 35,996 214,444 219,407 314,904 290,312 
2,189,000 336,596 30,251 250,499 292,144 32,015 169,026 38,830 220,353 215,321 329,468 274,497 
2,202,800 341,222 30,466 250,620 296,333 32,179 170,287 39,028 221,886 217,739 333,664 269,376 
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Johnson Space Center (JSC) 

* Space Station Program OfAce (SSPO) 

Kennedy Space Center (KSC) 

Marshall Space Flight Center (MSFC) 

Stennis Space Center (SSC) 

Ames Research Center (ARC) 

Dryden Flight Research Center (DFRC) 

Langley Research Center (LaRC) 

Lewis Research Center (LeRC) 

Goddard Space Flight Center (GSFC) 

Headquarters (HQ) 

Total 

SUMMARY OF BUDGET PLAN BY INSTALLATION 

FY 1994 

338,644 

16.180 

249.571 

300.480 

31,509 

164,187 

35,996 

2 14.444 

219,407 

314,904 

290.3 12 

2,175.634 

FY 1995 

336,596 

30,251 

250,499 

292,144 

32,015 

169,026 

38,830 

220,353 

215,321 

329,468 

274.497 

2.189.000 

FY 1996 

341,222 

30,466 

250,620 

296.333 

32,179 

170.287 

39,028 

221,886 

217,739 

333,664 

269,376 

2,202,800 
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DISTRIBUTION OF FULL-TIME EQUIVALENT (FTE) WORKYEARS BY INSTALLATION 

FY 1994 FY 1995 

' Johnson Space Center 3,404 3,214 

Space Station Program Office 165 310 

Kennedy Space Center 2,445 2,367 

Marshall Space Flight Center 3,490 3,300 

Stennis Space Center 199 208 

Ames Research Center 1,708 1,678 

Dryden Flight Research Center 43 1 460 

Langley Research Center 2,820 2,788 

Lewis Research Center 2,615 2,487 

Goddard Space Flight Center 3,839 3,810 

Headquarters 1.776 1,711 

Subtotal, full-time permanent FTEs 22,892 22,333 

Other controlled FTEs 777 742 

Total, full-time equivalents 23.669 23.075 

FY 1996 

3.209 

3 10 

2.367 

3.300 

208 

1,677 

460 

2,784 

2,487 

3,806 

1.664 

22,272 

756 

23.028* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. It 
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FIE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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DISTRIBUTION OF FULLTIME EQUIVALENT [FTEI WORKYEARS BY PROGRAM 

FY 1994 FY 1995 

Space station 1,283 1,279 

, U.S./Russian cooperative program 15 38 

Space shuttle/payload and utlization operations 5,282 5.077 

Space science 2,112 2,006 
Physics and astronomy 1,830 1,725 
Planetary exploration 282 28 1 

Life and microgravity sciences and applications 1,512 1,467 

Mission to planet earth 1,553 1,549 

Aeronautical research and technology 3,559 3,598 

Space access and technology 1,684 1,681 

Academic programs 76 77 

Safety, reliability and quality assurance 130 140 

Mission/space communication services 676 636 
Subtotal, direct full-time permanent FTEs 17,882 17,548 

Center management and operations 5,010 4.785 
Subtotal, full-time permanent FTEs 22,892 22,333 

Other controlled FTEs 777 742 
Total, full-time equivalents 23,669 23.075 

FY 1996 

1,285 

39 

5,015 

1,948 
1,676 
272 

1,499 

1,595 

3,633 

1.615 

77 

138 

644 
17,488 

4,784 
22,272 

756 
23.028* 

* During 1995. each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCALYEAR 1996 ESTIMATES 

1 LYNDON B. JOHNSON SPACE CENTER 

ROLES AND MISSIONS 

SPACE STATION - Institutional personnel provide engineering and testbed support to the program. This includes test 
capabilities, the provision of Government Furnished Equipment (GFE), and engineering analysis support for the work of the prime 
contractor, its major subcontractors, and NASA system engineering and integration efforts. The Johnson Space Center (JSC) is the 
host center for the Space Station Program Office. A detailed narrative describing these activities is included separately. 

The JSC shares the responsibility for operations capability and construction with Kennedy Space Center (KSC) and will develop a 
set of facilities and systems to conduct the operations of the Space Station. The JSC will develop systems for on-orbit operations 
control of the Space Station. 

SPACE SHUTTLE/PAYUIAD AND UTILIZATION OPERATIONS - Provide support to Spacelab, the engineering technical base, 
payload operations and support equipment, and advanced programs. Conduct concept studies and development on flight systems 
and options for human transportation. Provide for Space Shuttle activities to support a schedule consistent with major program 
milestones. Provide development, integration, and operations support for the Mission Control Center (MCC), the Shuttle Mission 
Simulator (SMS), and other ground facilities needed for Space Shuttle operations. Provide for Space Shuttle operational flight 
program management including system integration, crew equipment modification and processing, crew training. flight mission 
planning and operations, and procurement of Orbiter hardware. 

SPACE SCIENCE - Support the Agency's planetary science program in the area of geosciences required to support future 
programs, provide curatorial support for lunar materials, assist in information dissemination, and interact with outside scientists. 
The research focuses on the composition, structures, and evolutionary histories of the solid bodies of the universe. 

LIFE AND MICROGRAVITY SCIENCES AND APPLICATIONS - Evaluate human physiological changes associated with the space 
flight environment and develop effective countermeasures to assure crew health and optimal performance during all phases of 
flight. Define and develop on-board health care systems and environmental monitoring systems: crew medical training; ground- 
based medical support of missions: develop a longitudinal crew health data base; and develop medical and psychological crew 
selection criteria. The JSC has established a center for the support of biotechnology applications in microgravity in order to study 
growth factors, medical chemo/immunotherapeutic, and human tissue transplantation. Integrates life science flight experiments 
for Spacelab: operates integrated payload systems; and trains mission and payload specialists in the science aspect of their 
missions. Provides mission integration and operations functions for experiments flown on the NASA-MIR program, including 
Space Shuttle flights as well as those transported via Russian launch vehicles applications. 
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DISTRIBUTION OF FULLTIME EQUIVALENT (FTEI WORKYEARS BY PROGRAM 

* Spacestation 

U.S. /Russian cooperative program 

Space shuttle/payload and utilization operations 

Space science 
Physics and astronomy 
Planetary exploration 

Life and microgravity sciences and applications 

Mission to planet earth 

Aeronautical research and technology 

Space access and technology 

Academic programs 

Safety, reliability and quality assurance 

Mission/space communication services 
Subtotal, direct full-time permanent FTEs 

Center management and operations 
Subtotal, full-time permanent FTEs 

Other controlled FTEs 
Total, full-time equivalents 

JOHNSONSPACECENTER 

FY 1994 

538 

10 

1,913 

- 30 
0 
30 

160 

0 

0 

158 

7 

3 

0 
2,819 

585 
3,404 

127 
3.531 

FY 1995 

372 

27 

1,915 

- 34 
0 
34 

167 

0 

0 

126 

6 

4 

0 
2,651 

563 
3,214 

75 
3.289 

FY 1996 

372 

28 

1,906 

- 38 
0 
38 

167 

0 

0 

126 

6 

4 

0 
2,647 

562 
3,209 

80 
3.289* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1996 ESTIMATES 

a SPACE STATION PROGRAM OFFICE 

ROLES AND MISSIONS 

SPACE STATION - The new international Space Station design requires the modification/deletion of hardware and includes the 
incorporation of significant Russian participation. Contract negotiations are underway with the Space Station prime contractor, 
Boeing, and its subcontractors to implement management and design changes. Negotiations with the international partners and 
Russia are being held to modify existing agreements where necessary. 

Space Station elements will be provided by the U.S. and our international partners. The U.S. elements include two nodes, a 
laboratory module, truss segments, four photovoltaic arrays, a habitation module, three pressurized mating adapters, a cupola, 
and an unpresssurized logistics carrier. Various systems are also being developed by the U.S., including thermal control, life 
support, navigation and propulsion, command and data handling, power systems, and internal audio/video. U.S. elements also 
include the FGB Energy Tug, being provided by a Russian firm under the Boeing prime contract, and a pressurized logistics 
module, similarly provided by Italy. 

Canada, European nations, Japan, and Russia are also developing hardware for the international Space Station. Laboratory 
elements will be provided by the Japanese and European Space Agencies. Canada will provide the remote manipulator system, 
vital for assembly of the station. The Russian Space Agency, invited to join the partnership, is providing experiment, power and 
service modules; a Soyuz crew transfer vehicle, and three docking modules. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT - @'"E) WORKYEARS BY PROGRAM 
SPACE STATION PROGRAM OFFICE 

FY 1994 FY 1995 

Space station 165 304 

U.S./Russian cooperative program 0 6 
m 

Space shuttle/payload and utilization operations 0 0 

Space science - 0 - 0 
Physics and astronomy 0 0 
Planetary exploration 0 0 

Life and microgravity sciences and applications 0 0 

Mission to planet earth 0 0 

Aeronautical research and technology 0 0 

Space access and technology 0 0 

Academic programs 0 0 

Safety, reliability and quality assurance 0 0 

Mission/space communication services 0 0 

Center management and operations - 

Other controlled FTEs 3 3 
Total, full-time equivalents les 313 - 

Subtotal, direct full-time permanent FTEs 165 310 

0 
Subtotal, full-time permanent PTEs 165 3 10 

- 0 

FY 1996 

304 

6 

0 

- 0 
0 
0 

0 

0 

0 

0 

0 

0 

0 
310 

0 
3 10 

3 
3 13* 

- 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. It 
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FlX 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND P R O G m  MANAGElKENT 

FISCAL YEAR 1996 ESTIMATES 

@ 
JOHN F. KENNEDY SPACE CENTER 

ROLES AND MISSIONS 

SPACE STATION - The Kennedy Space Center (KSC) shares responsibility for operations capability and construction with the 
Johnson Space Center (JSC) to develop a set of facilities, systems, and capabilities to conduct the operations of the Space Station. 
The KSC wilI  develop launch site operations capabilities for conducting prelaunch and post-landing ground operations including 
integrated testing, interface verification, servicing, launch activities, and experiment-to-rack physical integration. 

SPACE SHUTTLWPAYLOAD AND UTlLIZATION OPERATIONS - Provide Space Shuttle launch preparation, including Spacelab 
assembly and checkout and payload experiment integration; upper stages processing: orbiter, Spacelab, and Ground Support 
Equipment (GSE) logistics: and operation and maintenance of GSE. 

SPACE ACCESS AND TECHNOLOGY - Provide government oversight of all launch vehicle and payload processing and checkout 
activities for all NASA contracted expendable launch vehicle and upper stage launch services both at the KSC and the Vandenberg 
Air Force Base. 

CENTER MANAGEMENT AND OPERATIONS - Provide administrative and financial services in support of Center management and 
provides for the operation and maintenance of the institutional facilities, systems, and equipment. 
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DISTRIBUTION OF FIJLL-TIB¶E EQUIVALENT IeTEl WORKYEARS BY PROGRAM 
EENNEDY SPACE CENTER 

- 

FY 1994 FY 1995 FY 1996 

Space station 169 191 191 

U.S./Russian cooperative program 0 0 0 

m 

Space shuttle/payload and utilization operations 1,59 1 1,568 1,568 

Space science 
Physics and astronomy 
Planetary exploration 

- 0 
0 
0 

- 0 - 0 
0 0 
0 0 

Life and microgravity sciences and applications 119 112 112 

Mission to planet earth 0 0 0 

Aeronautical research and technology 0 0 0 

Space access and technology 64 66 66 

Academic programs 1 1 1 

Safety, reliability and quality assurance 2 15 15 

Mission/space communication services 
Subtotal, direct full-time permanent FTEs 

Center management and operations 
Subtotal, full-time permanent FTEs 

Other controlled FlXs 
Total, full-time equivalents 

0 0 0 
1,946 1.953 1,953 

499 414 4 14 
2.445 2.367 2,367 

87 82 82 
2,532 2.449 2.449* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised elements for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAC YEAR 1996 ESTIMATES 

a GEORGE C. MARSHALL SPACE FLIGHT CENTER 

ROLES AND MISSIONS 

SPACE STATION - Provide engineering and testbed support to the program including engineering analysis in support of the 
station system engineering and integration effort and the work of the prime and major subcontractors. Responsible for developing 
payload utilization capabilities and managing operations payload. 

SPACE SHUTTLE/PAYLOAD AND UTILIZATION OPERATIONS - Design, development, and procurement of propulsion elements 
of the Space Transportation System. Study and defmition of future space programs including space transportation systems, space 
power and energy systems, space structures, space processing, and space science and applications facilities. 

Spacecraft mission management including design, development and testing of payload carriers: payload definition; integration of 
science payloads into payload carriers; and operation of the payload integrated carrier systems. 

SPACE SCIENCE -Development of the Advanced X-Ray Astrophysics Facility (AXAF) and the Relativity Mission (Gravity Probe-B), 
as well as management of the Astro and Tethered Satellite shuttle payloads. 

LIFE AND MICROGRAVITY SCIENCES AND APPLICATIONS - Provide the fundamental science and technology for processing 
materials under conditions that allow detailed examination of the constraints imposed by gravitational forces. Perform research in 
the areas of crystal growth, fluid physics, biophysics, solidification mechanics, chemistry and polymeric materials. Integrates life 
and microgravity flight experiments and science and applications flight experiments for Spacelab; operates integrated payload 
systems: and trains mission and payload specialists in the science aspects of their missions. 

SPACE ACCESS AND TECHNOLOGY - Provide propulsion and vehicle technology to reduce schedule and cost risk in the 
development of next generation expendable and reusable space transportation vehicles. Develops technology in hybrid and liquid 
propulsion systems, advanced manufacturing processes, and vehicle materials and structures. Conduct, technology efforts under 
cooperative agreements with the US. launch vehicle industry to improve the competitiveness of current systems. 

MISSION TO PLANET EARTH - Conduct theoretical, field, and laboratory experimental research in the global weather, severe 
storms, and local weather areas in order to improve the understanding of severe storms, local and global scale weather systems. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT [FTE] WORKYEARS BY PROGRAM 
MARSHALL SPACE FLIGHT CENTER 

FY 1994 FY 1995 

Space station 195 278 

U.S./Russian cooperative program 0 0 

Space shuttle/payload utilization operations 1,519 1,326 

Space science 448 404 

Planetary exploration 7 0 
Physics and astronomy 44 1 404 

Life and microgravity sciences and applications 552 528 

Mission to planet earth 148 136 

Aeronautical research and technology 2 0 

Space access and technology 112 127 

Academic programs 9 11 

Safety, reliability and quality assurance 1 1 

Mission/space communication services 16 18 
Subtotal, direct full-time permanent FTEs 3,002 2,829 

Center management and operations 488 47 1 
Subtotal, full-time permanent FTEs 3,490 3,300 

Other controlled FTEs 86 67 
Total, full-time equivalents 3.576 3.367 

FY 1996 

286 

0 

1,274 

421 
42 1 
0 

555 

133 

0 

130 

11 

1 

18 
2,829 

47 1 
3,300 

67 
3.367* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCALYEAR 1996 ESTIMATES 

JOHN C. STENNIS SPACE CENTER 
4 

ROLES AND MISSIONS 

SPACE SHUTTLE/PAYLOAD AND UTlLIZATION OPERATIONS - Provide, operate, maintain, and manage a propulsion test center 
and related capabilities for development, certification, and acceptance of rocket propulsion systems and components. Provides, 
maintains, and manages the facilities and the related capabilities required for the continued development and acceptance testing 
of the Space Shuttle Main Engines. 

MISSION TO PLANET EARTH - Conduct technology utilization, applications, and commercialization programs to support the 
Agency goals in environmental systems sciences and observations, remote sensing, and image processing systems and applicable 
products. 

SPACE ACCESS AND TECHNOLOGY - Conduct fundamental and applied research, develops advanced airborne sensors and 
data/information systems, and conducts test and evaluation activities of remote sensing technology. Also conducts research into 
applications for non-remote sensing, primarily in such areas as environmental system development and closed ecosystems 
development. 

Commercial program activities emphasize promoting and developing private sector investment in space-based technologies and 
promoting industrial productivity through the transfer of technologies that derive from NASA's research and development programs 
and activities. 

AERONAUTICAL RESEARCH AND TECHNOLOGY - Conduct research and development programs that will advance propulsion 
test technologies for Government and commercial propulsion programs. Design, construction, and activation of the High Heat 
Flwr Facility (HHFF) for high temperature material testing is underway. Canduct technology development projects, including 
Hydrogen Leak Detection and Plume Diagnostics. 

CENTER MANAGEMENT AND OPERATIONS - Provide operate, maintain, and manage the institutional base and laboratories 
required to accomplish and support assigned programs of NASA and other Federal and State organizations resident at the Stennis 
Space Center. 
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DISTRIBUTION OF FULLTIME EQUIVALENT - (FTEI WORKYEARS BY PROGRAM 
STENNIS SPACE CENTER 

FY 1995 FY 1994 FY 1996 

Space Station 

U.S./Russian cooperative program 
m 

0 0 0 

0 0 0 

Space shuttle/payload and utilization operations 92 76 91 

Space science 
Physics and astronomy 
Planetary exploration 

- 0 
0 
0 

- 0 
0 
0 

- 0 
0 
0 

Life and microgravity sciences and applications 0 0 0 

Mission to planet earth 1 1 1 

Aeronautical research and technology 20 9 9 

Space access and technology 19 19 14 

Academic programs 2 2 2 

Safety, reliability and quality assurance 1 1 1 

Mission/space communication services 
Subtotal, direct fill-time permanent FTEs 

0 
114 

0 
124 
- 0 

123 

Center management and operations 
Subtotal, full-time permanent FTEs 

85 
208 

85 
199 

84 
208 

Other controlled FTEs 
Total, full-time equivalents 

18 
226* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FTE 
distribution'by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1996 ESTIMATES 

AWES RESEARCH CENTER 

ROLES AND MISSIONS 

SPACE SCIENCE 

Phvsics and Astronomv - Provide support for the airborne astronomy program with aircraft operated as flying astronomical 
observatories for research conducted by various NASA/university teams. The Ames Research Center (ARC) manages and operates 
a variety of these operational aircraft which serve as facilities for research. Provides infrared technology research program utilizing 
the unique capabilities of infrared astronomy to investigate the nature and evolution of astronomical systems. 

Planetarv Exploration - Provide a program of laboratory, computational, and theoretical studies to develop basic atmospheric 
planetary modeling concepts and obtain the necessary physical data to interpret spacecraft observations of planetary atmospheres 
and relate these data to the atmosphere of the Earth. Advanced studies of instrumentation and systems are carried out for 
potential deployment on future planetary missions. 

LIFE AND MICROGRAVITY SCIENCES AND AepLICATIONS - Continue research on the effects of gravity on living systems using 
spaceflight experiments, ground simulation, and hypergravity facilities to understand the effects of gravity on the development of 
living systems, and to develop options for preventing health and psychophysiological problems during and following extended 
spaceflight. Develop the physical/chemical and regenerative life support technologies and extravehicular activity systems 
essential to exploration and extended presence in space. Continue biospherics research to enhance the understanding of the 
biological aspects of global conditions and biochemical processes on Earth. 

MIWION TO PLANET EARTH - Develop instruments and computer models for the measurement and analysis of atmospheric 
constituents and properties from aircraft platforms. Perform applied research and development to enhance the use of remote and 
in-situ sensing technology for Earth resources applications. 

SPACE ACCESS AND TECHNOLOGY - Conduct research on aerothermodynamics, thermal protection, infrared systems, 
spaceborne processors, sensor technology, robotics and artificial intelligence, technologies for humans in space, and advanced 
space platforms. 

AERONAUTICAL RESEARCH AND TECHNOLOGY - Conduct fundamental aeronautics research including flight computational 
analysis, wind tunnel research, flight simulation, and flight research. This research forms a coherent and interdependent program 
to provide a technology base for the development of subsonic and high speed transport aircraft, hypersonic aircraft, advanced 
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rotorcraft and powered lift configurations, and the improvement of the performance and efficiency of high performance aircraft. 
Conducts aeronautical flight research and technology projects, including joint and/or cooperative activities with other NASA 
Installations, Government agencies, and industry. 

Strengthen basic research and technology development for aerospace systems that transport humans, and instrumentation to and 
from space and within the atmospheres of other bodies within the solar system. Conducting transatmospheric research activities 
which focus on developing wind tunnel and flight analysis for use in evaluating the performance of hypersonic vehicles. ’ 

SAFETY. RELIABILITY AND QUALITY ASSURANCE - Provide institutional safety and health programs and develop and integrate 
Safety, Reliability and Quality Assurance guidelines into program and project development. 

CENTER MANAGEMENT AND OPERATIONS - Provide administrative and financial services in support of Center management and 
provides for the operation and maintenance of the institutional facilities, systems, and equipment. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT (P”l’E1 WORKYEARS BY PROGRAM 
AlldEs RESEARCH CENTER 

FY 1994 FY 1995 FY 1996 
1 

Space station 0 0 0 

U.S./Russian cooperative program 0 0 0 

Space shuttle/payload and utilization operations 1 0 0 

Space science 
Physics and astronomy 
Planetary exploration 

146 145 145 
102 10 1 10 1 
44 44 44 

Life and microgravity sciences and applications 188 185 184 

Mission to planet earth 70 71 72 

Aeronautical research and technology 727 713 717 

Space access and technology 95 99 96 

Academic programs 3 3 3 

Safety, reliability and quality assurance 14 14 14 

Mission/space communication services 
Subtotal, direct full-time permanent FTEs 

Center management and operations 
Subtotal, full-time permanent FTEs 

Other controlled R E S  
Total, full-time equivalents 

7 6 6 
1,251 1,236 1,237 

457 442 440 
1,677 1,678 1,708 

59 72 73 
1.767 1,750 1.750* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. It 
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1996 ESTIMATES 

h DRYDEN FLIGHT RESEARCH CENTER 

CENTER ROLES AND MISSIONS 

SPACE SHUTTLE/PAYLOAD AND UTILIZATION OPERATIONS - Provide operational and technical support for the conduct of 
Space Shuttle missions, including on-orbit tracking and communications, landing support of crew and science requirements. 
Provides flight test support for atmospheric tests of experimental or developmental launch systems. 

AERONAUTICAL RESEARCH AND TECHNOLOGY - Develop, manage, and maintain facilities and testbed aircraft to support safe, 
timely, and cost effective NASA flight research and to support industry, university, and other government agency flight programs. 

Conceive, formulate, and conduct piloted and unpiloted flight research programs in disciplinary technology, integrated 
aeronautical systems, and advanced concepts to meet current and future missions throughout subsonic, supersonic, and 
hypersonic flight regimes. 

Canyout flight research programs in cooperation with other NASA Installations, other government agencies, the aerospace 
industry, and universities. Transitions results, techniques, methods, and tools to industry and Government users in a timely 
manner. 

CENTER MANAGEMENT AND OPERATIONS - Provide administrative and financial services in support of Center management and 
provides for the operation and maintenance of the institutional facilities, systems and equipment. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT (FTEI WORKYEARS BY PROGRAM 
DRYDEN FLIGHT RESEARCH CENTER 

Space station 
FY 1994 FY 1995 FY 1996 

0 0 0 

U.S./Russian cooperative program 0 0 0 

Space shuttle/payload and utilization operations 24 21 18 

Space science 
Physics and astronomy 
Planetary exploration 

- 0 
0 
0 

- 0 
0 
0 

- 0 
0 
0 

Life and microgravity sciences and applications 0 0 0 

Mission to planet earth 0 0 0 

Aeronautical research and technology 298 313 317 

Space access and technology 0 0 0 

Academic programs 3 3 3 

Safety, reliability and quality assurance 0 0 0 

Mission/space communication services 
Subtotal, direct full-time permenent FTEs 

Center management and operations 
Subtotal, full-time permanent FTEs 

Other controlled FTEs 
Total, full-time equivalents 

18 19 19 
343 356 357 

88 104 103 
43 1 460 460 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FlT 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1996 ESTIBWTES 

b LEWIS RESEARCH CENTER 

ROLES AND MISSIONS 

SPACE STATION - The Lewis Research Center (LeRC) provides engineering and testbed support to the program. This includes test 
capabilities, the provision of Government Furnished Equipment (GFE), and engineering analysis support for the work of the prime 
contractor, its major subcontractors, and NASA system engineering and integration efforts. 

LIFE AND MICROGRAVITY SCIENCES AND APPLICATIONS - Conduct microgravity science and applications research; design 
and develop space flight experiments: and perform ground and space flight experiments in materials, combustion, fluid physics, 
and instrumentation. Perform research on advanced design and operation of microgravity experimental flight hardware. Conduct 
ground-based research and flight experiments in basic science and technology associated with materials, combustion, fluid 
physics phenomena, and power and propulsion technology. 

SPACE ACCESS AND TECHNOLOGY - Conduct research to provide advancements in satellite, platform and planetary power 
systems; to create new propulsion options for high- and low-thrust systems; to enable new capabilities in space communications 
and electronics; and to provide effective means to manage cryogenic fluids in microgravity. Conduct research in propulsion to 
support the next generation of unmanned launch vehicles, satellites, microsatellites, and space platforms. Conduct research on 
enhanced micro- and full-size satellite power systems as well as power systems for deep space and planetary exploration. 

Perform applied research and technology aimed at development of advanced concepts and technologies for communication 
systems. Emphasis is on developing high data return from NASA missions using less mass and power and developing innovative 
and cost competitive commercial satellite communications services. 

Conduct space materials and structures research and technology to develop improved materials, advance structural analysis and 
life prediction, and develop long-life, reliable space mechanisms. 

Promote and develop private sector investment in space-based technologies and to promote industrial productivity through the 
transfer of technologies that derive from NASA's programs and activities. 

Conduct studies to provide long-range planning for future launch systems and spacecraft. Provide technology assessments & 
technology deflnition studies for future space operations in the areas of telecommunications and information management 
networks. 
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The LeRC is responsible for procurement and management of commercial launch services for the intermediate (Atlas/Centaur and 
Titan 111) and large (Titan IV) class expendable launch vehicles in the NASA Mixed Fleet. 

AERONAUTICAL RESEARCH AND TECHNOLOGY - Conduct aerospace propulsion research and technology to enhance the 
technology base for developing advanced aeronautical propulsion systems in order to increase speed and range; improve fuel 
efficiency, operating cost, reliability and durability: and decrease environmental impact. 

Conduct vehicle focused research and technology directed a t  developing the propulsion technology for specific engines and 
propulsion systems. Applications for these focused propulsion systems research efforts include subsonic transports, commuters, 
supersonic cruise (High Speed Research), hypersonic aircraft, rotorcraft, general aviation, and high performance aircraft. 

b 

CENTER MANAGEMENT AND OPERATIONS - Provides administrative and financial services in support of Center management 
and provides for the operation and maintenance of the institutional facilities, systems, and equipment. 
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DISTRIBUTION OF FuwrTQdE EQUIVALENT WTEI WORKYEARS BY PROGRAM 
LEWIS RESEARCH CENTER 

FY 1994 FY 1995 

’ Spacestation 162 100 

US. /Russian cooperative program 0 0 

Space shuttle/payload and utilization operations 0 0 

Space science - 0 - 0 
Physics and astronomy 0 0 
Planetary exploration 0 0 

Life and microgravity sciences and applications 372 37 1 

Mission to planet earth 4 0 

Aeronautical research and technology 975 1,009 

Space access and technology 607 548 

Academic programs 14 14 

Safety, reliability and quality assurance 7 4 

Mission/space communication services 0 0 
Subtotal, direct full-time permanent FTEs 2,141 2,046 

Center management and operations 474 44 1 
Subtotal, full-time permanent FTEs 2,615 2,487 

Other controlled FTEs 69 81 
Total, full-time equivalents 2.684 2.568 

FY 1996 

98 

0 

0 

- 0 
0 
0 

38 1 

0 

1,039 

520 

14 

4 

0 
2,056 

43 1 
2,487 

81 
2.568* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FIE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL. YEAR 1996 ESTIMATES 

h GODDARD SPACE FLIGHT CENTER 

ROLES AND MISSIONS 

SPACE SHUTTLE/PAYLOAD AND UTILIZATION OPERATIONS - Manage development of the Hitchhiker, a reusable carrier 
system which provides increased flight opportunities with reduced leadtime while maximizing Space Shuttle load factors and 
minimizing spaceflight costs. Also manage and coordinate the Agency's Get Away Special (GAS) program. 

SPACE SCIENCE 

Phvsics and Astronomv - The GSFC manages activities in the following discipline areas: gamma ray astronomy, X-ray astronomy, 
ultraviolet and optical astronomy, infrared and radio astronomy, particle astrophysics, solar physics, interplanetary physics, 
planetary magnetospheres, and astrochemistry. The GSFC is also responsible for conducting the mission operations for a variety 
of operating spacecraft. Other activities include managing NASA's sounding rocket and scientific balloon program. 

Planetarv Emloration - Conducts research into the physics of interplanetary and planetary space environments. Participates in 
planetary mission instrument development, operations, and data analysis. 

MISSION TO PLANET EARTH - Development of the Earth Observing System (EOS). The primary objective of the EOS is to record 
global change and to observe regional-to-global processes . The EOS will document global change over a fifteen year period to 
provide long-term, consistent data sets for use in modeling and understanding global processes. This process and modeling 
research effort will provide the basis for establishing predictive global change models for policy makers and scientists. 

Manage Earth Probes flight projects and develop and operate weather satellite missions for the National Oceanic and Atmospheric 
Administration (NOM) and conduct correlation measurements from balloons, sounding rockets, aircraft, and ground installations. 

SPACE ACCESS AND TECHNOLOGY - Develop technologies targeted at improved space borne instruments, and on-board 
spacecraft systems and subsystems. The GSFC is involved in flight test and demonstration of the integration of new technology on 
the Space Shuttle and Expendable Launch Vehicle (ELV) systems. Promote private sector investment in space-based technologies 
through the transfer of technologies that derive from NASA's programs and activities. Manages the small and medium class ELV 
such as Pegasus and Delta used to put a wide variety of spacecraft into a broad spectrum of orbits. 
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AERONAUTICAL RESEARCH AND TECHNOLOGY - The Wallops Flight Facility conducts flight studies of new approach and 
landing procedures using the latest in guidance equipment and techniques, pilot information displays, human factors data, and 
terminal area navigation. 

MISSION/SPACE COMMUNICATION SERVICES - Research and technology involves the investigation and development of 
advanced systems and techniques for spacecraft communications and tracking, command and control, and data acquisition and 
processing. The primary objectives are to apply technology and develop advanced capabilities to meet the tracking and data 
processing requirements of new missions and to improve the cost effectiveness and reliability of flight mission support. 

Operates the Tracking and Data Relay Satellite System ("DRSS); manages the development of the replenishment TDRS spacecraft; 
provides mission control, data processing, and orbit/attitude computation support; operates the Space Tracking and Data Network 
(STDN), the NASA Communications (NASCOM) Network, and the Aeronautics, Balloons and Sounding Rocket Program. 

The NASCOM Network links the stations of the Deep Space Network (DSN), STDN, TDRSS, and other tracking and data acquisition 
elements with control centers and data processing and computation centers. 

CENTER MANAGEMENT AND OPERATIONS - Provides administrative and financial services in support of Center management 
and provides for the operation and maintenance of the institutional facilities, systems, and equipment. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT [FTE) WORILYEARS BY PROGRAM 
WDDARD SPACE FLIGHT CENTER 

FY 1994 FY 1995 FY 1996 

Space station 0 0 0 

US. /Russian cooperative program 0 0 0 

Space shuttle/payload and utilization operations 41 43 49 

Space science 
Physics and astronomy 
Planetary exploration 

1,356 1.298 1,220 
1,216 1,154 1,089 

140 144 131 

Life and microgravity sciences and applications 0 0 0 

Mission to planet earth 1,019 1,07 1 1,119 

Aeronautical research and technology 24 28 28 

Space access and technology 110 125 114 

Academic programs 5 5 5 

Safety, reliability and quality assurance 13 13 11 

Mission/space communication services 
Subtotal, direct full-time permanent FTEs 

Center management and operations 
Subtotal, full-time permanent FTEs 

Other controlled FTEs 
Total, full-time equivalents 

564 525 543 
3,132 3,108 3,089 

707 702 717 
3,839 3,810 3,806 

87 93 97 
3.926 3.903 3.903* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. It 
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995: revised estimates for FTE 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCALYEAR 1996 ESTIMATES 

b HEADQUARTERS 

ROLES AND MISSIONS 

The mission of Headquarters is to plan and provide executive direction for the implementation of U.S. space and aeronautics 
programs consistent with the objectives stated in the National Aeronautics and Space Act of 1958, as amended. Responsibilities 
include providing a balanced Agency workforce capable of planning, formulating, and advocating executive direction to national 
programs to implement the above objectives. The following offices at Headquarters assist in carrying out the technical aspects of 
the mission: 

Office of Space FUht (OSFl - Plans, directs, executes, and evaluates the acquisition and operations of space flight programs 
including the Space Shuffle and other space flight related programs. The Office of Space Flight oversees improvements in safety, 
reliability, and effectiveness of Space Shuttle operational performance: and manages a variety of programs such as Spacelab. 
Payload Operations and Support Equipment. Manages the design, development, test, and evaluation of the Space Station 
program. 

Oface of Space Science [OSSI - Responsible for research and development efforts utilizing a variety of flight system and ground 
based observatories to increase knowledge of the universe. Office of Space Science research and development activities are carried 
out in Planetary Exploration, Astrophysics, and Space Physics. The Planetary Exploration program studies our solar system, 
including the planets and their satellites, comets, and asteroids. The Astrophysics program studies the universe beyond our solar 
system, including galaxies, stars, and exotic objects such as quasars, neutron stars, pulsars, and black holes. The Space Physics 
program studies naturally occurring plasmas, including the hot plasma of the sun, Earth's and other planets' magnetospheres, the 
relatively cool plasmas in the planetary ionospheres, and galactic cosmic-ray plasmas. 

Oface of Mission to Planet Earth (OMTPE) - Responsible for research and development efforts utilizing a variety of flight system 
and ground based observatories to increase the scientific understanding of the total Earth system and its vulnerability to both 
human and natural forces of change through studies of interactions among the Earth's oceans, land, ice, atmosphere, and human 
activities. The Mission to Planet Earth program provides space observations for these studies, extends the national capability to 
predict environmental phenomena, both short and long-term, and explores the potential of remote sensing technologies to provide 
early warning of impacts of environmental variability on regional food, fuel, water resources and biodiversity. 

Office of Life and lKicro#ZravW Sciences and ADPliCatiOnS (OLMW - Responsible for research and development efforts utilizing 
a variety of flight system and ground based observatories to increase knowledge in Life and Microgravity Sciences. The Life 
Sciences research program results are applied to maintaining astronaut health and productivity; understanding the response of 

M S  3-37 



. 





DISTRIBUTION OF FULL-TIME EQWALENT @"E) WORKYEARS BY PROGRAM 
HEADQUARTERS 

FY 1995 FY 1996 

34 

FY 1994 

Space station 

U.S./Russian cooperative program 
I 

34 54 

5 5 5 

Space shuttle/payload and utilization operations 109 109 107 

Space science 
Physics and astronomy 
Planetary exploration 

126 
65 
61 

118 
59 
59 

118 
59 
59 

Life and microgravity sciences and applications 78 78 78 

Mission to planet earth 90 77 77 

Aeronautical research and technology 83 83 83 

Space access and technology 145 139 114 

Academic programs 31 31 31 

Safety, reliability and quality assurance 83 83 83 

Mission/space communication services 
Subtotal, direct full-time permanent FTEs 

71 
873 

68 
825 

58 
790 

Center management and operations 
Subtotal, full-time permanent FTEs 

903 886 874 
1,776 1,711 1,664 

Other controlled FTEs 
Total, full-time equivalents 

1 1 1  115 115 
1.887 1.826 1.779* 

* During 1995, each NASA Installation is undergoing a workforce review including both civil servants and contractor support. I t  
is anticipated that the preliminary conclusions from this review will be reached by mid- 1995; revised estimates for FlX 
distribution by installation and by program will be provided as soon as possible after the review is completed. 
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Executive level I1 
Executive level I11 
Executive level IV 
Executive level V 

subtotal 
Es-6 
Es-5 
Es-4 
Es-3 
Es-2 
Es- 1 

CA 
SL/ST 

subtotal 

GS/GM- 15 
GS/GM- 14 
GS/GM- 13 
GS-12 
GS-11 
GS- 10 
GS-09 
GS-08 
GS-07 
GS-06 
GS-05 
GS-04 
GS-03 
GS-02 
GS-0 1 

Subtotal 

DETAIL OF PERMANENT POSITIONS 
FY 1994 

Special ungraded positions established by NASA Administrator 
Ungraded positions 

Unfilled positions, EOY 
Total permanent positions 

Total permanent employment, EOY 

1 
0 
1 
- 0 
2 

54 
98 

239 
39 
32 
37 

499 
1 

61 
2,411 
3,719 
6,293 
3,273 
1,701 

314 
7 19 
310 
884 
658 
669 
117 
12 
6 
0 

21,148 

19 
564 

22.232 
0 

22.232 

FY 1995 

1 
0 
1 
- 0 
2 

60 
110 
269 
44 
36 
- 42 

561 
1 

61 
2,393 
3,691 
6,246 
3,249 
1,688 

312 
7 14 
308 
877 
653 
664 
116 
12 
6 
0 

20,991 

19 
560 

22.133 
0 

22.133 

F Y  1996 

1 
0 
1 
- 0 
2 

58 
105 
256 
42 
34 
40 

535 
1 

60 
2.385 
3,679 
6,225 
3,238 
1,683 

31 1 
71 1 
307 
874 
65 1 
662 
116 
12 
6 
0 

20.921 

19 
558 

22.035 
0 

22.035 
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Average GS/GM grade 

Average ES salary 

Average GS/GM salary 

PERSONNEL SUMMARY 

FY 1994 

12.0 

$1 11.594 

$54,829 

Average salary of special ungraded positions established by 
NASA Administrator 

Average salary of ungraded positions 

$96.463 

$39,42 1 

FY 1995 

12.0 

$1 15,176 

$56,589 

$99,559 

$40,686 

FY 1996 

12.0 

$1 18,873 

$58,406 

$102,755 

$41.992 
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CENTER LOCATIONS AND CAPITAL INVESTMENT 

JOHNSON SPACE CENTER - The Lyndon B. Johnson Space Center is located 20 miles southeast of Houston, Texas. NASA owns 
1,618 acres of land at the Houston site and uses another 60.552 at the White Sands Test Facility, Las Cruces, New Mexico. The 
total capital investment including land, buildings, structures and facilities, equipment, and other fxed assets was $1,339,360,000 
as of September 30, 1994. 

, 

KENNEDY SPACE CENTER - The Kennedy Space Center is located 50 miles east of Orlando, Florida. NASA owns 82,943 acres 
and uses launch facilities at Cape Canaveral Air Station and Vandenberg Air Force Base. The total capital investment including 
land, buildings, structures and facilities, equipment, and other fxed assets was $2,292,664,000 as of September 30, 1994. 

MARSHALL SPACE FLIGHT CENTER - The Marshall Space Flight Center is located within the US. Army's Redstone Arsenal at 
Huntsville, Alabama. The total capital investment including land, buildings, structures and facilities, equipment, and other fixed 
assets was $1,580,919,000 as of September 30, 1994. 

S T E M S  SPACE CENTER - The Stennis Space Center is located approximately 50 miles northeast of New Orleans, Louisiana. 
NASA owns 20,588 acres and has easements covering an additional 118,284 acres. The total capital investment including land, 
buildings, structures and facilities, equipment, and other fxed assets was $502,428,000 as of September 30. 1994. 

AMES RESEARCH CENTER - The Ames Research Center is located south of San Francisco on Moffett Field, California. The 
Dryden Flight Research facility is located 65 miles northeast of Los Angeles at Edwards Air Force Base. The Dryden facility was 
under the operation of Ames until a decision was made in early 1994 that each facility will operate under separate management. 
NASA owns 429.9 acres at the Moffett Field location. The total capital investment including land, buildings, structures and 
facilities, equipment, and other fured assets at both locations was $1,093,601,000 as of September 30, 1994. 

DRYDEN FLIGHT RESEARCH CENTER - The Dryden Flight Research Center is 65 air miles northeast of Los Angeles. Dryden is 
located at the north end of Edwards Air Force Base on 838 acres of land under a permit from the Air Force. The total capital 
investment at Dryden, including fxed assets in progress and contractor-held facilities at various locations, as of September 30, 
1 994, was $204,690,000. 

LANGLEY RESEARCH CENTER - The Langley Research Center is adjacent to Langley Air Force Base which is located between 
Williamsburg and Norfolk at Hampton, Virginia. NASA owns 807 acres and has access to 3,276 acres. The total capital investment 
including land, buildings, structures and facilities, equipment, and other fxed assets was $1,108,014,000 as of September 30. 
1994. 
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LJEWIS RESEARCH CENTER - The Lewis Research Center occupies two sites: the main site is in Cleveland, Ohio, adjacent to 
Cleveland-Hopkins Airport: the second site is the Plum Brook Station located south of Sandusky, Ohio, and 50 miles west of 
Cleveland. NASA owns 6,820 acres and leases an additional 14 acres at the Cleveland location. The total capital investment 
including land, buildings, structures and facilities, equipment, and other Axed assets at both locations was $83 1,796.000 as  
September 30, 1994. 

, GODDARD SPACE FLIGHT CENTER - The Goddard Space Flight Center is located 15 miles northeast of Washington, D.C. at 
Greenbelt, Maryland. NASA owns 1,106 acres at this location and an additional 6,176 acres at the Wallops Flight Facility in 
Wallops Island, Virginia. The total capital investment including land, buildings, structures and facilities, equipment, and other 
fmed assets at both locations was $1,168,354,000 as of September 30, 1994. 

HEADQUARTERS - Headquarters is located at Two Independence Square, 300 E St. SW, Washington, DC and occupies other 
buildings in the District of Columbia, Maryland, and Virginia. 
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MISSION SUPPORT 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 BUDGET ESTIMATES 

The goal of the Construction of Facilities program is to provide the facilities that are critical to 
achieving NASA's space and aeronautics program. 

In keeping with last yearfs budget restructuring, funding for construction is budgeted in the appropriations 
which require specific facilities to conduct their programs. Funds for discrete projects, that are required 
to conduct specific Human Space Flight or Science, Aeronautics, and Technology programs or projects are 
included in these two appropriations. The Construction of Facilities budget line item in the Mission 
Support appropriation provides for discrete projects required for components of the basic infrastructure and 
institutional facilities. The Mission Support appropriation also includes minor projects (repair, 
rehabilitation, and modification of existing facilities and minor construction projects), environmental 
compliance and restoration activities; the design of facilities projects; and advanced planning related to 
future facilities needs. The narratives for all construction projects are included in this portion of the 
budget submission to identify the total facilities required in FY 1996. The program budgets in the Human 
Space Flight and Science, Aeronautics, and Technology appropriations include the specific facility projects 
as program requirements and reference the narratives provided in Mission Support for detailed descriptions 
and justifications. 

In Human Space Flight, the FY 1996 budget request provides the second and final increment of funding for 
acquisition of a Neutral Buoyancy Laboratory (NBL) in support of the Space Station. NASA has recently 
negotiated a firm fixed-price lease/purchase agreement in the amount of $35 million with McDonnell Douglas 
Corporation for the Clear Lake Development Facility (CLDF) and the construction of the NBL. The $20.2 
million appropriated in FY 1995 will be used to implement the lease/purchase agreement and the modification 
of the CLDF for the NBL. The $14.8 million requested in FY 1996 will be used to complete the acquisition. 
The Congressional Committees have been formally advised of this plan. In support of the Space Shuttle at 
the Kennedy Space Center, funding is included to replace the substandard Chemical Analysis Facility with an 
efficient facility that meets environmental and safety standards; to provide a replacement of the inadequate 
Space Shuttle Main Engine Processing Facility outside the Vehicle Assembly Building (VAB) to eliminate 
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conflicts with Solid Rocket Motor stacking and movement activities which require evacuation of the VAB to 
meet mandatory safety requirements; and to replace deteriorated pumps, motors, pipes, and associated control 
system hardware in the Firex System at Launch Complexes 39A and 39B. 

The FY 1996 request for Science, Aeronautics and Technology provides for completing two projects begun in 
prior years to meet mission requirements. 
Tunnel Complex, the most heavily used wind tunnel complex in NASA, and the construction of the Earth Systems 
Science Building at the Goddard Space Flight Center to support the Earth Observing System (EOS) Program. It 
also includes construction of an addition to the Microgravity Development Laboratory at the Marshall Space 
Flight Center to provide laboratories and clean rooms for developing and processing microgravity experiment 
flight hardware. 

Included are the modernization of the Ames Unitary Plan Wind 

In Mission Support, funding is requested in FY 1996 for discrete projects to repair and modernize utility 
and building systems which have reached or exceeded their normal design life, including heating, cooling, 
mechanical, air, and electrical distribution facilities at Ames Research Center, Goddard Space Flight 
Center, Jet Propulsion Laboratory, Johnson Space Center, Kennedy Space Center, Lewis Research Center, 
Marshall Space Flight Center, Wallops Flight Facility, and White Sands Test Facility. Also included is a 
project at the Stennis Space Center to restore the navigational canal lock which is critical to the 
continued operation of the barge transportation system. 

These facilities are critical to the development and operation of the space transportation system, and 
support of the payloads and launch facilities as well as our aeronautical and aerospace testing capabilities 
to support military and private industry users. 

The FY 1996 construction program is required to help preserve and enhance the capabilities and usefulness of 
existing facilities and ensure safe, economical, and efficient use of the NASA physical plant. This request 
continues the necessary rehabilitation and modification program begun in prior years and continues a 
responsive repair program. The minor construction program provides a means to accomplish smaller facility 
projects which accommodate changes in technical and institutional requirements. 
compliance and restoration program is critical to ensuring that statutory environmental requirements are met 
and that necessary remedial actions are promptly taken. 

The environmental 

Funds requested for facility planning and design cover advance planning and design requirements for 
potential future projects, master planning, facilities studies, engineering reports and studies, and the 
preparation of facility project design drawings and bid specifications. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 
(Thousands of Dol lars )  

F i s c a l  F i sca l  F i sca l  Year 
Year Year 1996 Agency 

L O C A T I O N  1994 1995 Request .................................................................. ......................... 

Arnes Research Cente r  ............................................. 
Dryden F l i g h t  Research Cente r  .................................... 
Goddard Space F l i g h t  Cente r  ...................................... 
Jet Propuls ion Laboratory ........................................ 
Lyndon B . Johnson Space Cente r  ................................... 
John F . Kennedy Space Cente r  ..................................... 
Langley Research C e n t e r  .......................................... 
L e w i s  Research Center ............................................ 
George C . Marshal l  Space Cente r  .................................. 
John C . Stenn i s  Space Cente r  ..................................... 
Wallops F l i g h t  F a c i l i t y  .......................................... 
Various Locations ................................................ 
Headquarters ..................................................... 
F a c i l i t y  Planning and Design .................................... 

Total Construction of F a c i l i t i e s  ...................... 

64. 402 
3. 760 

32. 258 
10. 820 
21. 433 
40. 663 
69. 551 
55. 870 
36. 390 
14. 505 
12. 285 
97. 446 
5. 817 

21. 500 

31. 800 
11. 210 
27. 110 
10. 910 
30. 350 
23. 450 
9. 020 
9. 650 

23. 675 
4. 280 
4. 320 
8. 955 
1. 770 
10. 000 

23. 530 
3. 320 

26. 785 
13. 300 
28. 155 
32. 300 
8. 295 

31. 640 
8. 800 
6. 890 

10. 580 
1. 140 

10. 000 

19. 265 

.-. 206. 500 -.I_ 224. 000 .- .- 492. 700 ..- .- 

CF SUM 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

BUDGET PLAN BY APPROPRIATION AND PROJECT 
(Thousands of  Dol lars )  

2o.200 
Const ruc t ion  of Neutral  Buoyancy Laboratory (JSC) ................... --- 20,200  

--- 

Replace Chemical Analysis  F a c i l i t y  (KSC) ............................ 
Replace Space S h u t t l e  Main Engine Processing F a c i l i t y  (KSC). ........ 
Modernize F i r e x  System, Pads A and B (KSC) .......................... 
Replace Components Refurbishment Laboratory (KSC) ................... 
Replace Mission Cont ro l  A i r  Handlers (JSC) .......................... 
Replace Thermal Vacuum Helium Ref r ige ra t i on  Systems (JSC) ........... 
Modify Launch Complex 39 E x t e r i o r  U t i l i t y  P ip ing  (KSC) .............. 
Refurbish Launch Complex 39 Cooling System (KSC) .................... 
Refurbish Launch Complex 39 Secondary C i r c u i t  Breakers (KSC) ........ 
Restore C-5 Subs ta t ion ,  Launch Complex 39 Area (KSC) ................ 
Restore B-1 T e s t  Complex (SSC) ...................................... 

8,000 
7,400 

600 
4,000 
3,300 
5,000 
6,000 

Total - Human Space Flight .......................................... 34,300 32,500 -- -- -- -- 

( 

Page 1 of 4 

Fisca l  Year 
1996 Agency Page 

Request N o  
-------- ---- 

14.800 
14,800 CF 1-1 

17.400 
7,500 CF 1-5 
4,900 CF 1-9 
5,000 CF 1-13 

32,200 

CF SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

BUDGET PLAN BY APPROPRIATION AND PROJECT 
(Thousands of Dollars) 

* 
Fiscal Fiscal 
Year Year 
1994 1995 ------ ---------- INSTALLATION AND PROJECT ................................................................... 

SCIENCE 
Construction of Earth Systems Science Building (GSFC) ............... 
Construction of Addition to Microgravity Development 
Laboratory (MSFC) ................................................. 

Construction of EOSDIS Distributed Active Archive Center (DAAC) 
(LaRC) ............................................................ 

Construction of 34-Meter Multifrequency Antenna, Canberra, 
Australia (JPL).. ................................................. 

Construction of 34-Meter Multifrequency Antenna, Madrid, Spain (JPL) - 
Modernization of the Unitary Plan Wind Tunnel Complex (ARC) ......... 
National Aeronautics Facilities Upgrade Program (Various Locations). 
Rehabilitation of Control Systems, National Full-scale 

Upgrade of Outdoor Aerodynamic Research Facility (ARC) .............. 
TECHNOLOGY 
Rehabilitation of Rocket Engine Test Facility (LeRC) ................ 

Aerodynamics Complex (ARC) ........................................ 

Total - Science, Aeronautics, and Technolo gy........................ 

33.600 
12,000 

6,000 

11,600 
4,000 

203.000 
25,000 
172,000 

2,100 
3,900 

12.500 
12,500 

249,100 
--I-- -- 

17.ooo 
17,000 

22.ooo 
22,000 

39,000 
-I_- ---- 

Page 2 of 4 

Fiscal Year 
1996 Agency Page 
Request No ---- -------- 

20.000 
17,000 CF 2-1 

3,000 CF 2-5 

5.400 
5,400 CF 2-9 

25,400 -- --- 

CF SUM 5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATh 

BUDGET PLAN BY APPROPRIATION AND PROJECT 
(Thousands of Dollars) 

Restoration of Flight Systems Research Laboratory (ARC) ............. 
Restoration of Chilled Water Distribution System (GSFC) ............. 

Rehabilitation of Electrical Distribution System, 
Replace Chillers, Various Buildings (JPL) ........................... 

White Sands Test Facility (JSC) ................................... 
Replace Main Substation Switchgear and Circuit Breakers (JSC) ....... 
Replace 15kV Load Break Switches (KSC) .............................. 
Rehabilitation of Central Air Equipment Building (LeRC) ............. 
Restoration of High Pressure Air Compressor System (MSFC) ........... 
Restoration of Information and Electronic Systems Laboratory (MSFC). 
Restoration of Canal Lock (SSC) ..................................... 
Restoration of Primary Electrical Distribution System (WFF) ......... 
Seismic Upgrade of Research, Development, and Test Building (DFRC).. 
Restore Exterior/Interior Systems, Buildings 3, 13, and 14 (GSFC) ... 
Modernize Condenser Water Systems, Southern Sector (JPL) ............ 
Rehabilitate Utility Tunnel Structure and Systems (JSC) ............. 
Modernize Payloads Hazardous Servicing Facility HVAC System (KSC) ... 
Modernize Metrology and Calibration Facility (MSFC) ................. 

Equipment (GSFC) .................................................. 
Building (JSC) .................................................... 

Refurbish Vehicle Assembly Building/Pad Water Storage Tanks (KSC) ... 
Rehabilitate Industrial Area Fire Alarm Reporting System (KSC) ...... 
Restore Class I11 Landfill (KSC) .................................... 

Replacement of Central Plant Steam and Electrical Generation 

Rehabilitate Electrical Distribution System, Project Management 

/ 

Page 3 of 4 

Fiscal Fiscal Fiscal Year 
Year Year 1996 Agency Page 
1994 1995 Request No __---- ---------- -------- ---- 

--- --- 6,300 CF 3.1-1 
5,000 --- 3,000 CF 3.1-7 
2,900 --- 4,800 CF 3.1-10 

I, 100 
4,200 
1,800 
9,000 
4,700 
6,800 
1,400 
2,500 
--- 
--- 
--- 
--- 
--- 
--- 

CF 3.1-13 
CF 3.1-16 
CF 3.1-19 
CF 3.1-22 
CF 3.1-25 
CF 3.1-28 
CF 3.1-31 
CF 3.1-34 

CF SUM 6 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

BUDGET PLAN BY APPROPRIATION AND PROJECT 
(Thousands of Dollars) 

Page 4 of 4 

--- --- Restoration of Electrical Power System (MSFC) ....................... 2,600 
--- --- Replace Cooling Tower and Boiler (W) .............................. 4,000 

Restoration of Underground Communication Distribution System (SSC) .. 3,000 --- --- 
--- --- Restoration of Airfield (WFF) ....................................... 5,200 

Repair of Facilities at Various Locations, 
30,000 35,000 CF 3.2 Not in excess of $1,500,000 per project ........................... 36,000 

Rehabilitation and Modification of Facilities at Various Locations, 
35,000 CF 3.3 30,000 Not in excess of $1,500,000 per project ........................... 36,000 

Minor Construction of New Facilities and Additions to Existing 
Facilities at Various Locations, Not in excess of $1,500,000 
per project 14,000 2,000 3,800 CF 3.4 ....................................................... 

........................................ 10,000 10,000 CF 3.5 Facility Planning and Design 21,500 

Environmental Compliance and Restoration ............................ 50,000 35,000 37,000 CF 3.6 

166,400 135,000 -I Total - Mission Suppo rt............................................. 209,300 -- -- -- -- -- 

Total - Construction of Facilities ....................... 492,700 206,500 224,000 
(Total Construction of Facilities funding included in the three appropriations) 

CF SUM 7 



LOCATION OF MAJOR AND COMPONENT INSTALLATIONS 

* LEWIS RESEARCH CENTER (LeRC) 
PLUM BROOK 
OPERATIONS DIVISION AMES RESEARCH 

CENTER (ARC) 

GODDARD SPACE 
FLIGHT CENTER 

WESTERN 
0 PER ATlONS 
SUPPORT OFFICE 
(WOSPIKSC) 

NASA RESIDENT 
OFFICE - JPL 

RESEARCH CENTER (LaRC) 
JET PROPULSION 
LABORATORY (JPL) 
(CONTRACTOR 
OPERATOR) MARSHALL SPACE 

DRYDEN FLIGHT FLIGHT CENTER (MSFC) RESEARCH CENTER 
(DFR C) 

WHITE SANDS 
TEST FACILITY 
( W STF/J SC) YELLOW CREEK FACILITY 

SLIDELL COMPUTER 
COMPLEX (SCCIMSFC)" 

LSTENNIS SPACE CENTER (ssc) 

ABBREVIATION OF PARENT INSTALLATION l! SITE ABBREVIATION 

"Slidell Computer Complex was transferred to the City of Slidell, La. on December 14, 1994. CF SUM 8 



RECORDED VALUE OF CAPITAL TYPE PROPERTY 
IN-HOUSE AND CONIRACTOR-HELD 

AS OF SEPTEMBER 30,1994 
(DOLLARS IN THOUSANDS) 

OTHER STRUCTURES LEASEHOLD FIXED ASSETS 
LAND BUILDING AND FAUUTIES IMPROVEMENTS TOTAL EQUIPMENT IN PROGRES GRAND TOTAL 

AMES RESEARCH CENTER 6.865 636.6% 92m 0 735,561 422.998 139,732 1298,291 
ARC MOFFEll FIELD. CA 2,928 522,913 26,329 0 552,170 326,544 121,539 1 m.253 

b DRYDEN RIGHT FAClUlY EDWARW, CA 0 63.128 27,016 0 90.144 96353 18,193 204,690 
VARIOUS LOCATIONS 3,937 50/36 38/36 0 93.247 101 0 93,348 

GODDARD SPACE FUCHl CENTER 3,341 308,365 140d0.5 0 452.1 1 1  667,381 48m2 1.168.354 
CSFCCREENBELT. MD 1,578 211,021 39,122 0 251,721 336,898 39,388 628M7 
TRACKING STATIONS NEWORK 
WFF-WAUOPS NAND, VA 
VARIOUS LOCATIONS 

0 35,155 11,719 0 46,874 100,243 966 148,083 
1.763 59,304 84.788 0 145,855 83.799 8508 238.162 

0 2,885 4,776 0 7,661 146.441 0 154,102 

JET PROPULJION LABORATORY 1.189 200,271 114,671 1.096 317,227 3,918,821 0 4,236,048 
JPL PASADENA, CA 1,189 200,271 114,671 1,096 317.227 3,918,821 0 4,236,048 

JOHNSON SPACE CENlER 11,256 344,021 122.35 1 105 477.733 835rn 25.94 1 1,339,360 
JSC-HOUSlON, M 7,309 289,251 78,826 0 375,386 515,171 25,941 916d98 
WHITE SANDS TEST FAClUlY Los CRUCES, NM 377 15.217 37- 105 53,181 0 0 53.181 
VARIOUS LocAnONS 3,570 39,559 6,043 0 49,172 320515 0 369,687 

KENNEDY SPACE CENTER 73,672 629,905 568,601 0 1272,178 877,6CCl 1 43.9 12 2B3.690 
KJC-CAPE CANAVERM. FL 73,672 629.905 568,601 0 1,272,178 88m 1 43.9 1 2 1,504,692 
WESTERN 1EST RANGE, LOMPAC, CA 
VARIOUS LOCATIONS 

0 0 
0 0 

0 0 0 3.1 1 1  0 3.1 1 1  
0 0 0 785.087 0 785,087 

1,108,014 
1,097,721 

VARIOUS LOCATIONS 0 0 0 0 0 10,293 0 10.293 

LANGLEY RESEARCH CENTER 156 248.527 433,201 0 681,884 350.737 75.393 
LARC-HAMPlON. VA 156 248.527 433,201 0 681.884 340A44 75.393 

LEWIS RESEARCH CENTER 2,621 334,673 120,284 136 457,714 267,542 106,540 831,796 
LERC-CLEVELAND. OH 316 255.489 100,811 136 356,752 173.771 106,540 637,063 

VASOW wAnoNs 0 0 0 0 0 14,078 0 14,078 
PLUMBROOK. SANDUSKY, OH 2,305 79,184 19d73 0 100.962 79,693 0 180.655 

MABHML SPACE FUGHT CENTER 1 1,093 496,079 248,696 0 755,868 812,048 13,003 1,580,919 
MSFC-HUNTSVIU. M 0 208.728 103,013 0 311,741 568,789 13,003 893533 
MICHOUD ASSEMBLY FACIUlY, LA 
SUDEU COMPUTER COMPLEX, LA 
VARIOUS LOCATIONS 

7,162 166d38 89,524 0 263,124 73.326 0 336d50 
69 5,253 3,179 0 8.501 8 m  0 16,541 

3,862 115,660 52,980 0 172.502 161,893 0 334,395 

STENND SPACE CENTER 18,080 134,730 244,950 0 397.760 58,135 46533 502.428 
STENND SPACE CENTER 18,080 134,730 244,950 0 397.760 57,923 46,533 502.216 
VARIOUS LOCAllONS 0 0 0 0 0 212 0 212 

NASA HEADQUARTERS 0 0 0 218 218 47,085 0 47,303 
NASA-HQS. WASH. DC 0 0 0 218 218 47,085 0 47,303 
VARIOUS LOCAllONS 0 0 0 0 0 0 0 0 

AGENCY TOTAL 1,665 5,548,254 8,258,055 599,916 14,406,205 128,273 3,333,267 2,085,159 
CF SUM 9 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

SUMMARY 

HUMAN SPACE FLIGHT 

Space Station: 

Construction of Neutral Buoyancy Laboratory, Johnson Space Center..... 

Replace Chemical Analysis Facility, Kennedy Space Center .............. 
Replace Space Shuttle Main Engine Processing Facility, 
Kennedy Space Center. ............................................... 

Modernize Firex System, Pads A and B, Kennedy Space Center...... ...... 

Total Human Space Flight 

Page 
No. Amount 

(Dollars) 
------ ------ 

14,800,000 CF 1-1 

7,500,000 CF 1-5 

4,900,000 CF 1-9 
5,000,000 CF 1-13 

CF 1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE:  i r v  

INSTALLATION: ndon R .  Johnson %ace C e n t e r  

FY 1996 E s t i m a t e :  $14.800.000 

LOCATION OF PROJECL: Houston, Harris County, Texas 

C o G N I Z  ANT HEADOUAR TERS OFFICE:  O f f i c e  of Space F l i g h t  

FY 1995 AND PRIOR Y EAR S F U ND I N G  : The  f o l l o w i n g  p r i o r  y e a r s  fund ing  i s  re la ted  t o  t h i s  p ro jec t :  

P l a n n i n g  
a n d  D e s  i u n  Cons t  r u c t i o n  Total 

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . .  $4,515,634 $ 2 0 , 2 0 0 , 0 0 0  $24,715,634 
--- --- --- C a p i t a l i z e d  Inves tment  . . . . . . . .  

Total  . . . . . . . . . . . . . . . .  $20.200, O O Q  $24,715,63 4 

T h i s  project provides t h e  second and  f i n a l  increment  of fund ing  f o r  a c q u i s i t i o n  of t h e  N e u t r a l  
Buoyancy Labora to ry  (NBL) t o  meet t h e  r e q u i r e m e n t s  for  e x t r a v e h i c u l a r  a c t i v i t y  (EVA) s i m u l a t i o n s  
for  a s t r o n a u t  t r a i n i n g ,  EVA p r o c e d u r e s  development,  and  v a l i d a t i o n  fo r  t h e  Space S t a t i o n  assembly  
and o p e r a t i o n s .  NASA's FY 1995 budge t  f o r  t h e  Space S t a t i o n  i n c l u d e d  $ 2 0 . 2  m i l l i o n  f o r  t h e  f i rs t  
increment  of funds  fo r  c o n s t r u c t i o n  of t h e  NBL. NASA h a s  r e c e n t l y  n e g o t i a t e d  a f i r m  f i x e d- p r i c e  
l e a s e / p u r c h a s e  agreement i n  t h e  amount of $35 m i l l i o n  w i t h  McDonnell Douglas Corpo ra t i on  f o r  t h e  
Clear Lake Development F a c i l i t y  (CLDF) and t h e  c o n s t r u c t i o n  o f  t h e  NBL. The $ 2 0 . 2  m i l l i o n  
appropriated i n  F Y  1995 w i l l  be used  t o  implement t h e  l e a s e / p u r c h a s e  agreement  and t h e  
m o d i f i c a t i o n  of t h e  CLDF f o r  t h e  NBL. T h i s  $14.8  m i l l i o n  w i l l  be used  t o  complete t h e  
a c q u i s i t i o n .  The Congres s iona l  Committees have been f o r m a l l y  advised of t h i s  a c q u i s i t i o n  p l a n .  

CF 1-1 



PROJECT: 

T h i s  project i s  r e q u i r e d  f o r  EVA s i m u l a t i o n s  fo r  a s t r o n a u t  t r a i n i n g  and p r o c e d u r e s  development 
f o r  t h e  Space S t a t i o n .  A major c r i t i c a l  r equ i r emen t  i s  t h e  v a l i d a t i o n  o f  EVA t i m e l i n e s  t o  e n s u r e  
t h a t  t h e  EVA ac t iv i t i e s  c a n  be s u c c e s s f u l l y  carried o u t .  Expe r i ence  f rom several s a t e l l i t e  
r e t r i e v a l / s e r v i c i n g  EVA t a s k s ,  such  as S o l a r  Maximum, Westar /Pa lapa ,  Syncom, I n t e l s a t- V I ,  and  t h e  
r e c e n t  Hubble Space Te lescope ,  h a s  c l e a r l y  shown t h a t  t h e  more rea l i s t ic ,  comple te  s i m u l a t i o n s  
made possible by  t h e  larger p o o l  s i z e  of t h e  NBL w i l l  s i g n i f i c a n t l y  i n c r e a s e  a s s u r a n c e  o f  
s u c c e s s f u l  and  safe EVA m i s s i o n  o p e r a t i o n s .  

Techniques  deve loped  and  r e f i n e d  i n  n e u t r a l  buoyancy f a c i l i t i e s  allow a s t r o n a u t s  i n  space  s u i t s  
t o  per form space-related EVA o p e r a t i o n s  on t h e  ground i n  a way t h a t  correlates c l o s e l y  t o  a c t u a l  
on o r b i t  t a s k  performance.  E x i s t i n g  f a c i l i t i e s  were s i z e d  f o r  e x i s t i n g  program hardware .  L a r g e r  
f a c i l i t i e s  are r e q u i r e d  f o r  t h e  l a r g e r  Space S t a t i o n  f l i g h t  hardware assemblies. The NBL w i l l  
accommodate t h e  large s p a c e  hardware p o r t i o n s  and  p r o v i d e  r e a l i s t i c  EVA development and  
o p e r a t i o n s  p l a n n i n g  ac t iv i t ies  d u r i n g  t h e  Space S t a t i o n  b u i l d u p  and  fol low- on o p e r a t i o n s .  There  
are no acceptable n e u t r a l  buoyancy f a c i l i t i e s  avai lable f o r  p r o v i d i n g  a d e q u a t e  Space S t a t i o n  EVA 
e v a l u a t i o n s  and  a s t r o n a u t  t r a i n i n g .  The NBL also w i l l  be t h e  p r imary  EVA f a c i l i t y  f o r  Space 
S h u t t l e  and  o t h e r  program r e q u i r e m e n t s .  

JMPACT OF DELAY: 

The NBL i s  r e q u i r e d  t o  s u p p o r t  Space S t a t i o n  assembly e n g i n e e r i n g  and  t r a i n i n g  and w i l l  be 
i n v a l u a b l e  f o r  t h e  assembly m i s s i o n s  which i n v o l v e  s i g n i f i c a n t  EVA c o m p l e x i t i e s .  Delay i n  
p r o v i d i n g  t h e  NBL w i l l  s e r i o u s l y  impact Space S t a t i o n  assembly  and o p e r a t i o n s .  

PROJECT DESCWTIO N :  

The l e a s e / p u r c h a s e  agreement i n c l u d e s  t h e  f o l l o w i n g  CLDF f a c i l i t i e s  and a l l  n e c e s s a r y  
m o d i f i c a t i o n s  t o  t h e  Assembly and  T e s t  B u i l d i n g  (ATB) t o  provide an  NBL w i t h i n  t h e  ATB. 
of t h e  f o l l o w i n g  f a c i l i t i e s  are metal p a n e l  s t r u c t u r e s  t h a t  i n c l u d e  h e a t i n g ,  v e n t i l a t i o n ,  
a i r  c o n d i t i o n i n g ,  associated u t i l i t y  services, pa rk ing ,  and  access roadways: 

A l l  

- The Assembly and  T e s t  Bu i ld ing ,  app rox ima te ly  101,800 g r o s s  s q u a r e  feet, w i l l  
house t h e  NBL w i t h  t a n k  dimensions of app rox ima te ly  202 by 102 by 40 f e e t .  

CF 1-2 



- The Light Manufacturing Facility, approximately 98,200 gross square feet, will 
accommodate construction, modification, and storage for training mockups used in the 
NBL. 

* - The Avionics Development Facility, approximately 51,600 gross square feet, will 
provide contiguous laboratory space for avionics and associated software 
development, integration and testing and space for approximately 2 5 0  people 
associated with these operations. 

A separate metal building of approximately 3,000 square feet which houses the breathing gas 
system will also be provided. Activation items include furniture, telephone system installation, 
and facility start-up supplies. The laboratory will be a steel framed structure with insulated 
metal panels comprising approximately 72,000 square feet. The tank will be 202 by 102 by 40 feet 
deep. 

PROJECT COST ES TIMATE : Total estimated cost of the project is $35.0M. Previous funding of 
$20.2M was provided in FY 1995 .  

J,IST OF RF.TIATF.D G W E € € Z X :  Figure 1 - Lease/purchase site 

FUTURE ESTIMATED FUNDING RFOUIRE D TO COM PLETE THIS PROJECT : None 
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FISCAL YEAR 1996 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

INSTALLATION: John F .  Kennedy Space C e n t e r  

F Y  1996 E s t i m a t e :  $7.500.000 

-: John F .  Kennedy Space Cen te r ,  Brevard County, Florida 

COGNIZANT HEADOUARTERS OFFICE: Of f i ce  of Space F l i g h t  

FY 1995 AND PRIOR YEARS F U  N D I N G :  The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  projec t :  

P l a n n i n g  
Desian C o n s t r u c t i o n  Total 

S p e c i f i c  C o n s t r u c t i o n  Funding . . . .  $1,187,982 $7,500,000 $8,687 , 982 
--- --- --- C a p i t a l i z e d  Inves tment  . . . . . . .  

. . . . . . . . . . . . . .  Tota l  $1.187.982. 
Y PURPOSE AND SCQEE: 

The purpose  of t h i s  project  i s  t o  upgrade  t h e  e x i s t i n g  Space S h u t t l e  Chemical A n a l y s i s  F a c i l i t y  
by r e p l a c i n g  app rox ima te ly  2,800 s q u a r e  meters and  r e l o c a t i n g  t h e  t a n k e r  main tenance  garage. 

PROJECT: 

The Chemical A n a l y s i s  F a c i l i t y  i s  overcrowded, does n o t  comply w i t h  OSHA f i r e  s a f e t y  s t a n d a r d s ,  
has a g i n g  u t i l i t y  sys tems ,  and h a s  f r i a b l e  asbestos i n  t h e  roof deck and  mechanica l  areas. 
M o d i f i c a t i o n s  t o  replace t h e  u t i l i t y  systems,  i n s t a l l  f i r e  s p r i n k l e r s ,  i n s t a l l  non- 
c h l o r o f l u o r o c a r b o n  (CFC) c l e a n i n g  equipment upgrades ,  and  remove t h e  asbestos have been c a n c e l e d  
due t o  t h e  r equ i r emen t  t o  keep t h i s  mi s s ion  c r i t i c a l  o p e r a t i o n  o n- l i n e .  
c u r r e n t l y  operated 7 days  per week t o  s u p p o r t  t h e  chemica l  a n a l y s i s  of Space S h u t t l e  and A i r  

The f a c i l i t y  i s  
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Force  f l i g h t  components, and  o n- s i t e  i n s t i t u t i o n a l  env i ronmen ta l  sample a n a l y s i s  f o r  KSC and  Cape 
Canavera l  A i r  Fo rce  S t a t i o n s .  I n  a d d i t i o n ,  t h e  e x i s t i n g  f a c i l i t y  i s  located w i t h i n  t h e  S h u t t l e  
l aunch  impact zone r e q u i r i n g  e v a c u a t i o n  and  subsequent  work stoppage on l a u n c h  d a y s .  

Cont inued  u s e  of t h e  e x i s t i n g  f a c i l i t y  would r e s u l t  i n  f i r e  s a f e t y  noncompliance,  overcrowding,  
noncompliance w i t h  non-CFC c l e a n i n g  equipment upgrades ,  and  i n c r e a s e d  breakdowns of ou t- da ted  
u t i l i t y  sys t ems .  

PROJECT: 

T h i s  p r o j e c t  provides fo r  r e p l a c i n g  app rox ima te ly  2,800 s q u a r e  meters f o r  chemica l  a n a l y s i s  labs,  
o f f i c e  area, f i e l d  c l e a n i n g  annex, hype rgo l  decon tamina t ion  b u i l d i n g ,  warehouse,  POL chemica l  
s t o r a g e  b u i l d i n g ,  and  a hazardous  waste storage b u i l d i n g .  A f i r e  p r o t e c t i o n  and  d e t e c t i o n  sys t em 
w i l l  be i n s t a l l e d .  S e r v i c e s  p r o v i d e d  w i l l  i n c l u d e  communication,  e l e c t r i c i t y ,  water, sewer, 
compressed a i r ,  and  hazardous  waste s t o r a g e .  Vapor con ta inmen t  equipment t o  supplement  t h e  
e x i s t i n g  CFC equipment w i l l  a l so  be i n c o r p o r a t e d  i n t o  t h i s  f a c i l i t y .  A l s o  i n c l u d e d  i s  t h e  
r e l o c a t i o n  of a l l  a c t i v i t i e s  associated w i t h  t h e  main tenance  o f  t h e  t a n k e r s  and  t r a i l e r s  fo r  
c r y o g e n i c s ,  g a s e s ,  and  o t h e r  f l u i d s  u sed  t o  s u p p o r t  l a u n c h  o p e r a t i o n s .  The o r i g i n a l  s i t e  w i l l  
a l so  be restored t o  grade. 

PROJECT COST ES-: Unit  
Measure Quant  i t v  Cost Cost 
Uni t  o f  

C o n s t r u c t  ion . . . . . . . . . . .  --- --- --- $ 7 n 5 0 0 r 0 0 0  

440,000 C i v i l  . . . . . . . . . . . . .  LS 
S t r u c t u r a l  . . . . . . . . . . .  LS --- 4 ,380 ,000  
Mechanical  . . . . . . . . . . .  LS --- 1 ,500 ,000  

1,180,000 Elect r ica l  . . . . . . . . . . .  LS 

--- --- 
--- 
--- 
--- --- 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1: F i g u r e  1 - Loca t ion  P l a n  F i g u r e  2 - P e r s p e c t i v e  

OTHER EOUIPMRNT SUMMARY : $ 4 , 6 0 0 , 0 0 0  of  a n a l y t i c a l  equipment w i l l  be p r o v i d e d  from o t h e r  program 
r e s o u r c e s .  

FUTURE ESTIMATED CONSTRUCTION FUNDING REOUIRED TO CO MPLETE T H I S  PROJECT : None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

FY 1996 E s t i m a t e :  $4,900.000 

-: John F .  Kennedy Space C e n t e r ,  Brevard  County, F l o r i d a  

C O G N W T  BF.ADOUARTF.RS OFFICF,: O f f i c e  of Space  F l igh t  

FY 1995 AND PRIOR xE;BpS FUNDING: The f o l l o w i n g  prior y e a r s  f u n d i n g  is  related t o  t h i s  project:  

$ 493,836 
$13,665. 718 12.665.718 

$493,836 --- S p e c i f i c  C o n s t r u c t i o n  Funding . . . . 
C a p i t a l i z e d  Inves tment  . . . . . . . --- 

Total . . . . . . . . . . . . . . $493.836 $13.159.554. 

The purpose  of t h i s  project is  t o  upgrade  t h e  e x i s t i n g  Space S h u t t l e  Main Engine  (SSME) shop  by 
r e p l a c i n g  a p p r o x i m a t e l y  2,800 s q u a r e  meters. 

PROJECT: 

SSME o p e r a t i o n s  a t  KSC are c u r r e n t l y  conduc ted  i n  t h e  V e h i c l e  Assembly B u i l d i n g  (VAE3) l o w  bay  i n  
a n  area n o t  o r i g i n a l l y  d e s i g n e d  f o r  t h o s e  a c t i v i t i e s .  
works tand shop is  i n a d e q u a t e  t o  s u p p o r t  t h e  volume of SSME p r o c e s s i n g .  An area d e s i g n e d  
s p e c i f i c a l l y  f o r  SSME p r o c e s s i n g  i s  r e q u i r e d  t o  p r o v i d e  a d e q u a t e  space, o p t i m i z e  work and  

The c a p a c i t y  o f  t h e  c u r r e n t  t h r e e  v e r t i c a l  
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material f l o w ,  upgrade  p e r s o n n e l  s a f e t y ,  p r e c l u d e  e n g i n e  damages and  improve f l i g h t  hardware 
q u a l i t y  a s s u r a n c e .  

Any d e l a y  w i l l  c o n t i n u e  t h e  p r e s e n t  r i s k  t o  p e r s o n n e l  s a f e t y  and  e n g i n e  damage while p r o c e s s i n g  
SSMEs. 
P l a n  goals. 
ground S o l i d  Rocke t  Motor s t a c k i n g  and  movement s c h e d u l e s  which r e q u i r e  e v a c u a t i o n  of t h e  VAB t o  
meet mandatory s a f e t y  r e q u i r e m e n t s .  

Ext remely  l imi ted  space r e d u c e s  e n g i n e  th roughpu t  and  c o n f l i c t s  w i t h  t h e  VAB Abatement 
It w i l l  a lso c o n t i n u e  t h e  c u r r e n t  c o s t l y  overtime p r o c e s s i n g  c a u s e d  by working 

PROJECT: 

T h i s  project c o n s t r u c t s  a 2,800 s q u a r e  meter b u i l d i n g  a d d i t i o n  t o  t h e  east  end of t h e  e x i s t i n g  
Orb i t e r  P r o c e s s i n g  Bui ld ing- 3 (OPF-3) Annex. I t  w i l l  be c o n s t r u c t e d  of s imi lar  materials - steel  
framed and metal p a n e l  sys tems w a l l s  - as t h e  OPF-3 and i t s  low bay annex .  
c o n s i s t  of three main areas: A high bay w i t h  a 15- ton ove rhead  c r a n e ,  a ver t ical  p r o c e s s i n g  area 
w i t h  works tands ,  and a 10- ton overhead c r a n e ,  and  a n c i l l a r y  s t o r a g e  and  s u p p o r t  space. Suppor t  
r equ i r emen t s  such  as t h e  e x i s t i n g  s e c u r i t y  sys tems,  storage, shops ,  and  locker room a t  OPF-3 w i l l  
be shared r e s u l t i n g  i n  program s a v i n g s .  

The space w i l l  

Un i t  of Un i t  
Measure Q u a n t i t y  Cost Cost 

S t r u c t u r e  . . . . . . . . . . .  LS 
Mechanical  . . . . . . . . . . .  LS 
Electr ical  . . . . . . . . . . .  LS 
Cranes  . . . . . . . . . . . . .  LS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total  $4,900.000 

TIIST OF RELATED GBBPHICS : F i g u r e  1 - Loca t ion  P l a n  F i g u r e  2 - Perspective 

R EOUIP- S m :  $2 ,500 ,000  of equipment w i l l  be provided from other  program r e s o u r c e s .  

FUTURE ESTIMA TED CONSTRUCTION FU N D I N G  REOUIRED TO COMPJiETE THIS  PROJECT : None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

~ _ _  

PROJECT TITLE: Modernize F j r e x  Svstem, Pads A and R 

INSTALLATION: edy Space  C e n t e r  

FY 1996 E s t i m a t e :  $5.000.000 

-ION OF PROJECT: John F .  Kennedy Space Cen te r ,  Brevard  County, Florida 

COGNIZANT HSADOWTERS OFFICE: Office of Space F l i g h t  

FY 1995 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r io r  y e a r s  f u n d i n g  is  r e l a t e d  t o  t h i s  project:  

P l a n n i n g  
and D e s l q n  C o n s t r u c t  ion Total 

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . $875,429 $ 4,800,000 $ 5,675,429 
216.362.462 216.362.462 C a p i t a l i z e d  Inves tment  . . . . . . . --- 

Total . . . . . . . . . . . . . . . $875.429 $,221.167.4u $222.03 7.89& 

T h i s  project upgrades  t h e  F i r e x  sys tem by r e p l a c i n g  pumps, motors, pipes, and a l l  a s s o c i a t e d  
c o n t r o l  sys tem hardware .  

The e x i s t i n g  pumps, motors, and underground p i p i n g  have d e t e r i o r a t e d  over t h e  p a s t  25 y e a r s .  A 
m a j o r i t y  o f  sys tem rep lacement  components are no l o n g e r  manufac tu red .  With t h e  p r e s e n t  sys tem 
c o n f i g u r a t i o n ,  nominal  f l o w  rates are m a r g i n a l .  Pad Compressed A i r  System needs  t o  be moved t o  
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the LC-39 Water Pumping S t a t i o n  t o  a v o i d  SRB e x h a u s t  c l o u d .  
sys tem per formance  o v e r  t h e  l i f e  of t h e  S h u t t l e  program. 

These m o d i f i c a t i o n s  w i l l  a s s u r e  

I n c r e a s i n g  sys t em and component f a i l u r e s  c o u l d  r e n d e r  t h e  Pad A and B F i r e x  P r o t e c t i o n  System 
i n a d e q u a t e  d u r i n g  an  emergency. 
'could o c c u r .  

P e r s o n n e l  s a f e t y  w i l l  be compromised and damage t o  t h e  Pads 

PROJECT: 

T h i s  p r o j e c t  upgrades  e x i s t i n g  F i r e x  pumps, motors, and diesels r e q u i r e d  f o r  sys t em p r e s s u r e  
s p e c i f i c a t i o n s .  
and  Pads A and  B. The Pad Compressed A i r  System w i l l  be moved t o  t h e  Water Pumping S t a t i o n .  

A l s o ,  a new 500 mm underground p i p e  w i l l  be i n s t a l l e d  between t h e  Pump S t a t i o n  

U n i t  
Cost C_ost 

Uni t  of 
Measure 

$5.000.000 --- --- --e . . . . . . . . . . .  
Pumps LS --- --- 2,100,000 
P i p e  I n s t a l l a t i o n  . . . . . . .  

. . . . . . . . . . . . .  
LS --- --- 2,700,000 

Components & I n s t a l l a t i o n  . . .  LS --- --- 175,000 
LS --- --- 25,000 Demol i t ion  . . . . . . . . . . .  

T o t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.000.000 
JIIST OF REIATED G R A P H I C S  : F i g u r e  1 - Loca t ion  P l a n  F i g u r e  2 - S i t e  P l a n  (LC-39 Pad A) 

F i g u r e  3 - S i t e  P l a n  (LC-39 Pad B) 

CTION FU-G RROUmED TO COMPJaETR TfLss PRO=: None 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 

MODERNIZE FlREX SYSTEM, PADS A AND B 

LOCATION PLAN 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 

MODERNIZE FlREX SYSTEM, PADS A AND B 

SITE PLAN 
LC-39 PAD A 

FIGURE 2 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 

MODERNIZE FIREX SYSTEM, PADS A AND B 

FIGURE 3 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996  ESTIMATES 

I ,  PROJECT TITLE: s m s  Science B u ~ k h n a  

INSTALLATION: Foddard Space Fliaht Center 

FY 1996  Estimate: $1 7,000.000 

W O N  OF PROJECT: Greenbelt, Prince George’s County, Maryland 

1: Office of Mission to Planet Earth 

FY 1995 AND PRIOR YE ARS FUNnING : The following prior years funding is related to this project: 

Specific Construction Funding . . . . .  $4 , 554,050 
Capitalized Investment . . . . . . . .  --- 

. . . . . . . . . . . . . . .  Total $4,554,850 

$29, 000, 000 

Total 

$33,554,050 

$33.554.850 
SUMMARY PURPOSR AND SCOPE: 

This project provides the third and final increment of the Earth Systems Science Building (ESSB) 
at the Goddard Space Flight Center (GSFC). The facility will provide approximately 290,000 
square feet to house civil service, contractor, and visiting scientist personnel conducting 
interdisciplinary Earth science and research into global change. This facility is located 
adjacent to the Earth Observing System Data Information System (EOSDIS) Facility and will support 
the Earth Observing System (EOS) program by data analysis, assimilation, and instrument and 
algorithm development. 
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The United S t a t e s  has taken t h e  leadership r o l e  i n  one of t h e  l a r g e s t  Earth Science enterpr i ses- -  
Global Change research.  The Earth Observing Systems (EOS) Program i s  a c r i t i c a l  component of 
t h i s  e f f o r t .  I t  w i l l  cont r ibute  p r i n c i p a l  Earth observing, da ta  processing and archiving, and 
Earth sys tems  s c i e n t i f i c  research c a p a b i l i t i e s  e s s e n t i a l  t o  conduct t h i s  research.  Goddard Space 
f l i g h t  Center  i s  NASA's l ead  Center f o r  EOS, w i t h  r e s p o n s i b i l i t y  f o r  development of Earth 
Observing c a p a b i l i t i e s  including t h e  Earth Observing System Morning Crossing (EOSAM) and Earth 
Observing System Afternoon Crossing (EOSPM) spacecraf t ;  GSFC-sponsored NASA f a c i l i t i e s  c l a s s  
ins t rument s ;  Earth Science mission operat ions;  p r i n c i p a l  o r  co- invest igators  f o r  a number of EOS- 
r e l a t e d  s c i e n t i f i c  inves t iga t ions ;  Land Remote-Sensing S a t e l l i t e  (LANDSAT);  and processing, 
archiving, and disseminating GSFC-related EOS da ta .  

The Earth System Science Building (ESSB)  br ings together  v i t a l  elements of G S F C ' s  s u b s t a n t i a l  
Earth Sciences t a l e n t  i n  f a c i l i t i e s  dedicated t o  t h e  conduct of EOS/Global Change research .  T h i s  
i s  e s s e n t i a l  t o  f a c i l i t a t e  and promote t h e  i n t e r d i s c i p l i n a r y  s c i e n t i f i c  research required t o  
achieve EOS/Global Change research goals .  The ESSB w i l l  a l s o  provide a venue f o r  co l labora t ion  
between NASA and o ther  s c i e n t i s t s  engaged i n  Global Change research.  The proximity of t h e  ESSB 
F a c i l i t y  t o  t h e  EOSDIS  F a c i l i t y  w i l l  provide ready access t o  the  GSFC EOS Dis t r ibuted  Active 
Archive Center ( D A A C ) ,  t h e  c e n t r a l  repos i tory  ( loca ted  w i t h i n  t h e  EOSDIS  F a c i l i t y )  f o r  a l l  GSFC 
EOS-related da ta .  

I f  t h e  ESSB f a c i l i t y  i s  delayed, it w i l l  adversely impact t h e  ana lys i s  and understanding of EOS 
data ,  a s  w e l l  a s  delay t h e  development of instrumentation and algorithms f o r  fu tu re  Earth Science 
missions. 

PROJECT: 

The 290 ,000  square foot f a c i l i t y  i s  located on t h e  e a s t  s i t e  adjacent  t o  t h e  EOSDIS F a c i l i t y  a t  
Greenbelt and S o i l  Conservation Service Roads. The f i r s t  increment ( F Y  1 9 9 4 )  provided f o r  s i t e  
development /u t i l i t ies ,  and included extension of bas ic  u t i l i t i e s  i n f r a s t r u c t u r e  t o  t h e  ESSB s i t e ,  
expansion of EOSDIS u t i l i t y  p l an t  including provision f o r  backup d i e s e l  e l e c t r i c  power, and 
construct ion of ESSB foot ings and foundations.  T h e  second increment ( F Y  1995)  w i l l  provide t h e  
ESSB s h e l l  and procurement of bui lding a r c h i t e c t u r a l ,  mechanical and e l e c t r i c a l  long lead i tems. 
T h i s  t h i r d  and f i n a l  increment w i l l  provide f o r  i n s t a l l a t i o n  of t h e  a r c h i t e c t u r a l ,  mechanical, 
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and  e lectr ical  l o n g  lead items; c o n s t r u c t i o n  o f  b u i l d i n g  i n t e r i o r ,  p a r t i t i o n i n g ,  and  f i n i s h e s ;  
and  comple t ion  of t h e  f a c i l i t y .  

. Uni t  o f  Un i t  
Measure t i t v  Cost Cost 

t r u c t  im: . . . . . . . . . .  --- --- --- $17.000.000 

A r c h i t e c t u r a l  . . . . . . . . . .  LS 
Mechanical  . . . . . . . . . . .  LS 
Electr ical  . . . . . . . . . . .  LS 

T o t a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 7 ~ 0 0 0 ~ 0 0 Q  

Note: The t o t a l  cost of t h e  p r o j e c t  i s  estimated t o  be $46 m i l l i o n .  I n  F Y  1994, $12M w a s  
p r o v i d e d  and  i n  F Y  1995,  $17M w a s  provided. 

T OF RET,=ED G-: F i g u r e  1 - Loca t ion  P l a n  

N o n c o l l a t e r a l  equipment such  as sys t ems  f u r n i t u r e ,  o t h e r  f u r n i s h i n g s ,  and  equipment f o r  s p e c i a l  
pu rpose  areas w i l l  be r e q u i r e d  a t  a cost o f  app rox ima te ly  $20,000,000, which w i l l  be p r o v i d e d  
from o t h e r  program r e s o u r c e s .  

FUTURE E S T m E n  CONSTRUaON F U m G  RSOUIRED TO COMPT.RTF, THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE : 

INSTALLATION: Georue C. Marshall SDace Fliaht Center 

FY 1996 Estimate: S 3 ~ 0 0 0 ~ 0 0 0  

-mi: Marshall Space Flight Center, Madison County, Alabama 

COGNIZANT H R m T E R S  OFFICE: Office of Life and Microgravity Sciences and Applications 

FY 1995 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
m d  Deslarl Construct ion Total 

$240,000 --- $240,000 
$541.040 541.040 --- 

%2uuuQ $241,049  

Specific Construction Funding . . . . 
Capitalized Investment . . . . . . . 
Total . . . . . . . . . . . . . . . 

SUMMARY PURPOSE AND SCOPE: 

This project provides for the construction of a 1,600 square meter addition to the Microgravity 
Development Laboratory, Building 4493.  The addition will house ground control experiment 
laboratories (GCEL) and clean rooms for the development of flight hardware. The space provided 
will also be used for the processing of microgravity experiment flight hardware before and after 
scheduled flights. The existing structure is not large enough to accommodate these efforts. 
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The M i c r o g r a v i t y  Experiments  P r o j e c t  Office i s  e s t a b l i s h i n g  a M i c r o g r a v i t y  Development L a b o r a t o r y  
f a c i l i t y  i n  which t o  conduct  m i c r o g r a v i t y  s c i e n c e  and  a p p l i c a t i o n s  r e s e a r c h .  
i n c r e a s e  t h e  capabil i t ies f o r  t h e  f a c i l i t y  t o  s u p p o r t  m i c r o g r a v i t y  expe r imen t  development ,  
g r o c e s s i n g  of f l i g h t  hardware,  and  i n - f l i g h t  o p e r a t i o n s .  The f a c i l i t y  w i l l  i n c l u d e  GCEL, 
hardware c l e a n  rooms, a M i c r o g r a v i t y  User O p e r a t i o n s  F a c i l i t y ,  and  a M i c r o g r a v i t y  Data C e n t e r  and 
Arch ive .  B u i l d i n g  4493 has been selected t o  house  these a c t i v i t i e s ,  however, it i s  t o o  s m a l l  t o  
o p e r a t e  them a l l .  The proposed  a d d i t i o n  w i l l  p r o v i d e  space f o r  t h e  GCEL, and  f o r  c l e a n  room, 
l a b o r a t o r y ,  and o f f i c e  a c t i v i t i e s .  
p o r t i o n  of t h e  b u i l d i n g .  These a c t i v i t i e s  are c u r r e n t l y  b e i n g  conduc ted  a t  i n a d e q u a t e  and remote 
l o c a t i o n s  a t  MSFC o r  a t  o f f - s i t e  c o n t r a c t o r  l o c a t i o n s .  T h i s  m a r g i n a l  s u p p o r t  creates an  
unnecessa ry  r i s k  t o  t h e  c o s t ,  s c h e d u l e ,  and  q u a l i t y  of s c i e n t i f i c  development t h a t  can  be a v o i d e d  
by c o n s t r u c t i n g  t h i s  a d d i t i o n .  There i s  no c o n t i g u o u s  space a t  MSFC s u i t a b l e  f o r  t h e  e n t i r e  
a c t i v i t y .  R e s t o r a t i o n  and o u t f i t t i n g ,  w i t h  unavo idab le  d u p l i c a t i o n  of  equipment ,  of  the  three t o  
f o u r  l o c a t i o n s  r e q u i r e d  creates a need  f o r  supp lemen ta l  work f o r c e  and would r e q u i r e  f r e q u e n t  
movements of  f l i g h t  hardware between t h e  l o c a t i o n s .  I n  a d d i t i o n  i n t e r n a l  development t i m e  f rames  
would be i n c r e a s e d  a l o n g  w i t h  greater r i s k  of  damaging the  hardware d u r i n g  t h e  moves. 

T h i s  p r o j e c t  w i l l  

The remaining  a c t i v i t i e s  w i l l  be housed i n  t h e  e x i s t i n g  

D e f e r r i n g  t h i s  p r o j e c t  w i l l  a d v e r s e l y  impact t h e  development of  m i c r o g r a v i t y  e x p e r i m e n t s  
a v a i l a b l e  f o r  c u r r e n t l y  m a n i f e s t e d  S h u t t l e  f l i g h t s  as  p l a n n e d  f o r  t h e  s p a c e  s t a t i o n .  By n o t  
c o n s t r u c t i n g  t h e  f a c i l i t y  as p lanned ,  t h e  r e q u i r e d  t i m e l i n e s s  and  q u a l i t y  of  s u p p o r t i n g  research 
can n o t  be a t t a i n e d  a t  t h e  lowes t  c o s t  and  t h e  u n d e r l y i n g  s c i e n c e  i n f r a s t r u c t u r e  w i l l  be 
degraded. 

PROJECT: 

The p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  of  an  approx ima te ly  1 , 6 0 0  s q u a r e  meter a d d i t i o n  t o  t h e  
w e s t  end  of B u i l d i n g  4493. Office areas, c o n f e r e n c e  rooms, c o r r i d o r s ,  l a b o r a t o r i e s ,  and work 
areas r e q u i r i n g  no special c o n s t r u c t i o n  w i l l  have p a i n t e d  gypsum board  walls and  m i n e r a l  boa rd  
suspended a c o u s t i c  c e i l i n g s .  C e r t a i n  l a b o r a t o r y  areas w i l l  r e q u i r e  a v a r i e t y  o f  special f e a t u r e s  
r a n g i n g  from raised computer f l o o r i n g  t o  p r e f a b r i c a t e d  c l e a n  room components.  
g e n e r a l l y  be c o n s t r u c t e d  u s i n g  wall p a n e l s  c o n s i s t i n g  of  p o r c e l a i n  enamel bonded t o  a r i g i d  
back ing  material .  The p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  of  l i g h t - d u t y  c r a n e s ;  high p u r i t y  
a i r  and high p r e s s u r e  gas s e r v i c e s ;  e lec t r ica l  power and d a t a  d i s t r i b u t i o n  s y s t e m s ;  and h e a t i n g ,  

C lean  rooms w i l l  
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ven t i l a t i on ,  and a i r  condit ioning ( W A C )  sys t ems .  High bay space w i t h  6 meter c l e a r  height  w i l l  
be provided along w i t h  support areas such a s  a i r locks ,  s to rage  space, and dress ing  rooms. A n  
o f f i c e  a rea  w i l l  be provided t o  support sc ience inves t iga to r s .  

Unit 
Quant i ty  Cost Cost 

Unit of 
Measure 

S i t e  . . . . . . . . . . . .  LS --- 1 0 0 , 0 0 0  
C i v i l  . . . . . . . . . . . . .  LS --- 720,000 
Architectural/Structural . . .  LS --- 4 6 0 , 0 0 0  
Mechanical . . . . . . . . . .  LS --- 1 , 0 2 0 , 0 0 0  

700 ,000  E l e c t r i c a l  . . . . . . . . . .  LS 

--- 
--- 
--- 
--- 
--- --- 

T o t a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ & O O O , a  

T OF W F . D  G-: Figure 1 - Location Plan 

OTHER EOU IPMENT S- : $500 ,000  of support equipment w i l l  be provided from o the r  program 
resources.  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE:  Modern iza t ion  of t h e  U w y  Wind T v l e x  

INSTALLATION: es Researc h Cente r 

F Y  1996  E s t i m a t e :  $5,400,000 

LOCATION OF PROJECT: M o f f e t t  Fie ld ,  S a n t a  Clara County, C a l i f o r n i a  

COGNIZAN T HEADOUARTERS OFFICE : O f f i c e  of A e r o n a u t i c s  

FY 1995  AND PRIOR YFARS F U N D I N G  : The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  p r o j e c t :  

P l a n n i n g  
and D e s  i a n  Cons t  r u c t i o n  Total 

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . $4,600,000 $ 55,000,000 $ 59,600,000 
51.401.574 C a p i t a l i z e d  Inves tment  . . . . . . . --- 51,401,574 

Total  . . . . . . . . . . . . . . . $4,600,000 $106,401,574 $ ~ 1 1 , 0 0 1 . 5  74 

PURPOSE AND SCOPE: 

T h i s  project  provides f u n d i n g  f o r  m o d e r n i z a t i o n  of t h e  U n i t a r y  P l a n  Wind Tunnel  Complex t o  
improve p r o d u c t i v i t y ,  r e l i a b i l i t y ,  and the  q u a l i t y  of tes t  r e s u l t s .  The project  w i l l  provide new 
automated t u n n e l  and model s u p p o r t  c o n t r o l s ;  automated c o n t r o l s  f o r  t u n n e l  a u x i l i a r i e s ;  f low 
q u a l i t y  improvements i n  t h e  11 by 11 foot  T r a n s o n i c  Wind Tunnel  ( 1 1 - f t  TWT); repair or  
rep lacement  of a g i n g  f a c i l i t y  sys tems;  and repai r  of  w e l d  defects i n  t h e  p r e s s u r e  s h e l l  t o  a l low 
r e c e r t i f i c a t i o n .  
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The U n i t a r y  P l a n  Wind Tunnel (UPWT) i s  a v i t a l  N a t i o n a l  high- speed t u n n e l  f a c i l i t y  c o n s i s t i n g  o f  
one t r a n s o n i c  a n d  t w o  s u p e r s o n i c  t e s t  s e c t i o n s  and  s u p p o r t i n g  a u x i l i a r y  equipment .  T h i s  f a c i l i t y  
i s  t h e  m o s t  h e a v i l y  u sed  wind t u n n e l  complex i n  NASA. However, t h e  f a c i l i t y ' s  p r o d u c t i v i t y  i s  
l imited b y  t h e  1950 's  era c o n t r o l  sys tems  and  t h e  i n c r e a s i n g  f r equency  o f  equipment breakdowns 
d'ue t o  age and  heavy u s e .  
r e l i a b i l i t y .  T h i s  complex h a s  been  operated on t h r e e- s h i f t s- p e r- d a y  basis  s i n c e  1956, w i t h  
minimal improvements.  Tunnel downtime r e s u l t i n g  from equipment  and  c o n t r o l  f a i l u r e s  h a s  c a u s e d  
major d e l a y s  t o  impor t an t  a i r c r a f t  projec ts .  Tunnel back log  o f  t e s t i n g  exceeds  t w o  y e a r s .  Lack 
of modern data a c q u i s i t i o n  equipment r e s u l t s  i n  o v e r  h a l f  o f  t u n n e l  tests  b e i n g  conc luded  b e f o r e  
a l l  needed data i s  a c q u i r e d .  Comparable f o r e i g n  f a c i l i t i e s  have shown t w o  t o  t h r e e  t i m e s  t h e  
p r o d u c t i v i t y  a c h i e v e d  i n  t h i s  wind t u n n e l  complex. 

Modern iza t ion  i s  needed now t o  improve p r o d u c t i v i t y ,  data q u a l i t y ,  a n d  

S i n c e  it w a s  placed i n  s e r v i c e  i n  1956, t h e  UPWT Complex h a s  c o n t r i b u t e d  t o  t h e  development of 
almost e v e r y  U.S. deve loped  m i l i t a r y  and  c i v i l  a i r c r a f t  f l y i n g  o r  n e a r i n g  service i n  i t s  speed 
regime o f  Mach 0 . 3  t o  3 .5 ,  as w e l l  as  e v e r y  U . S .  manned s p a c e c r a f t .  I t  h a s  p r o v i d e d  v a l u a b l e  
e x p e r i m e n t a l  r e s u l t s  for  development o f  m i l i t a r y  a i r c r a f t  such  as  F-100, F-106, F-111, F-14, 
F-15, F-16, F-18, F-22, B-58, B- 70, B-1, A7, and EA-6; and  f o r  commercial t r a n s p o r t s ,  i n c l u d i n g  
McDonnell Douglas DC-8, 9, 10,  11, 87V/88V, and 90, as w e l l  as  Boeing 727, 747, 757, 767, a n d  
777. 

Repa i r  or  rep lacement  o f  t u n n e l  components t h a t  have r e a c h e d  t h e  end  o f  t h e i r  u s e f u l  l i f e  i s  
r e q u i r e d .  A l s o ,  t h e  welds i n  t h e  t u n n e l  s h e l l  c o n t a i n  d e f e c t s  t y p i c a l  o f  1950 's  t e c h n o l o g y  and  
must be repaired and t h e  p r e s s u r e  s h e l l  r e c e r t i f i e d .  

F a i l u r e  t o  modernize t h i s  f a c i l i t y  w i l l  i n c r e a s e  t h e  d e l a y  i n  a c q u i r i n g  c r i t i c a l  tes t  da ta .  The 
e x i s t i n g  (unmodi f ied)  f a c i l i t y  w i l l  c o n t i n u e  t o  f a i l  more f r e q u e n t l y ,  r e q u i r i n g  t h e  u s e  of  
a l t e r n a t e  t e s t i n g  r e s o u r c e s  i n  Europe and  o t h e r  c o u n t r i e s .  T h i s  i n  t u r n ,  w i l l  r e d u c e  o r  d e l a y  
improvements t o  U.S. commercial and  m i l i t a r y  a i r c r a f t ,  and  w i l l  s i g n i f i c a n t l y  i n c r e a s e  t h e  cost 
o f  t e s t i n g .  I n  a d d i t i o n ,  NASA's  l e a d e r s h i p  role  i n  a e r o n a u t i c a l  r e s e a r c h  and  development w i l l  
d i m i n i s h  r e s u l t i n g  i n  f u r t h e r  d e g r a d a t i o n  o f  t h e  Un i t ed  S t a t e s '  world l e a d e r s h i p  i n  a v i a t i o n .  
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PROJECT: 

This increment of work will complete controls modernization, automation, and replacement; flow 
quality improvements and pressure vessel shell repair. 
'and providing automated controls for the tunnel systems, model support systems, make-up air 
system, and compressor lubrication system; enlarging and modernizing the control rooms; and 
installing flow quality improvements in the 11-ft TWT. The project also includes refurbishing, 
repairing, or replacing major components, including the cooling tower, large electrical switch- 
gear, and make-up air system; and repairing weld defects in the pressurized portions of the 
tunnel circuits and make-up air system and recertifying the pressurized systems for safe 
operation. 

The total project includes refurbishing 

Unit of Unit 
Measure Cost Cost 

Construct 4. $5.400.000 io * --- --- --- . . . . . . . . . . . . . .  
Flow Quality Improvements . . . . . . . .  LS 
Control System . . . . . . . . . . . .  LS 

Repair of Pressure Vessels . . . . . . .  LS 
Construction Management . . . . . . . . .  LS 
Integration . . . . . . . . . . . . . . .  LS 

Refurbish and Replace Tunnel 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.400.000 

Note: This cost estimate provides for the FY 1996 increment of the project. The total cost of 
the project is estimated to be $60.4 million. Previous funding has been provided as follows: 
FY 1993 - $8.OM, FY 1994 - $25.OM, and FY 1995 - 22.0M. 

T OF E G T a D  G R U H I G S .  : Figure 1 - Site Plan Figure 2 - Perspective 

i: Data acquisition systems, model check-out equipment, and advanced 
instrumentation estimated to cost $5 million will be located in this facility. 

FUTURE ES-ON FUNRUG EROULBED TO COMPLETE THIS PROJECT: None 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1996 ESTIMATES 

SUMMARY 

MISSION SUPPORT 

Res tora t ion  o f  F l i g h t  Systems Research Laboratory,  Ames Research Cen t e r .  ........... 
Restorat ion o f  C h i l l e d  Water D i s t r i b u t i o n  System, Goddard Space F l i g h t  C e n t e r . . . . . .  
Replace C h i l l e r s ,  Various Bui ld ings ,  Jet P r o p u l s i o n  Labora to ry  ..................... 
R e h a b i l i t a t i o n  o f  E l e c t r i c a l  D i s t r i b u t i o n  System, White Sands T e s t  F a c i l i t y ,  

Johnson Space Center ............................................................. 
Replace Main S u b s t a t i o n  Switchgear  and C i r c u i t  Breakers ,  Johnson Space Cente r  ...... 
Replace 15kV Load Break Switches ,  Kennedy Space C e n t e r . . . . . .  ....................... 
R e h a b i l i t a t i o n  o f  C e n t r a l  A i r  Equipment Bui ld ing ,  L e w i s  Research Cente r  ............ 
R e s t o r a t i o n  o f  High P r e s s u r e  A i r  Compressor System, Marsha l l  Space F l i g h t  C e n t e r . . .  
R e s t o r a t i o n  o f  In format ion  and E l e c t r o n i c  Systems Laboratory,  

Marsha l l  Space F l i g h t  C e n t e r . .  ................................................... 
R e s t o r a t i o n  o f  Canal  Lock, S t e n n i s  Space C e n t e r .  ................................... 
R e s t o r a t i o n  o f  Pr imary E l e c t r i c a l  D i s t r i b u t i o n  System, Wallops F l i g h t  F a c i l i t y  ..... 
Repa i r  ............................................................................. 
R e h a b i l i t a t i o n  and Modi f ica t ion  .................................................... 
Minor C o n s t r u c t i o n  ................................................................. 
F a c i l i t y  P l a n n i n g  and Design ....................................................... 
Environmental Compliance and R e s t o r a t i o n  ........................................... 

Page 
Amount N o .  

(Dollars) 

---e-- ------ 

6,300,000 CF 3.1-1 
3,000,000 CF 3.1-7 
4, 800,000 CF 3.1-10 

1 ,100 ,000  CF 3.1-13 
4,200,000 CF 3.1- 16 
1,800,000 CF 3.1- 19 
9,000,000 CF 3.1-22 
4,700,000 CF 3.1-25 

6,800,000 CF 3.1-28 
1,400,000 CF 3.1-31 
2,500,000 CF 3.1-34 

35,000,000 CF 3 .2  

35,000,000 CF 3.3 

3,800,000 CF 3 . 4  

10 ,000 ,000  CF 3 . 5  

37.000.000 CF 3 .6  

Tota l  Mission Support  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE : [ofFliahtOratorY 

INSTALLATION: es Research  C e n t e r  

FY 1996 E s t i m a t e :  S 6 * 3 0 0 - 0 0 0  

-: Moffett F i e ld ,  S a n t a  Clara County, CA 

COGNIZANT HEADOU ARTERS OFFICE : O f f i c e  of  A e r o n a u t i c s  

FY 1995 AND PRIOR YEARS F U m :  The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  project :  

P l a n n i n g  
a n d  Deslan C o n s t r u c t i o n  Total 

$ 512,000 --- S p e c i f i c  C o n s t r u c t i o n  Funding . . . . $512,000 
C a p i t a l i z e d  Inves tment  . . . . . . . $6.653.934 6.653.934 --- 

Total  . . . . . . . . . . . . . . $ 7 . 1 6 5 a  

T h i s  project w i l l  p r o v i d e  t h e  r e s t o r a t i o n  o f  t h e  F l i g h t  Systems Research  Labora to ry ,  B u i l d i n g  
210, t o  s u p p o r t  impor t an t  n a t i o n a l  r e s e a r c h  programs.  Work i n c l u d e s  r e s t o r a t i o n  of t h e  HVAC and  
e lec t r ica l  power sys tems ,  s t r u c t u r a l  r e i n f o r c e m e n t  t o  meet seismic code requ i r emen t s ,  removal o f ,  
hazardous  materials, and  r e s t o r a t i o n  o f  t h e  b u i l d i n g ' s  e x t e r i o r  s u r f a c e s .  A l s o  i n c l u d e d  i s  t h e  
r e h a b i l i t a t i o n  o f  e x i s t i n g  o f f i c e ,  lab,  shop, and  service s p a c e  on t w o  f loors  and c o n s t r u c t i o n  o f  
a d d i t i o n a l  lab space w i t h i n  t h e  i n t e r i o r  o f  t h e  b u i l d i n g .  
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Building N- 2 1 0  provides computer, o f f i c e ,  and simulation l ab  space f o r  important na t iona l  
research programs f o r  NASA, t h e  Army,  A i r  Force, and t h e  Federal  Aviation Administration (FAA). 
These include t h e  j o i n t  NASA/FAA program t o  upgrade t h e  na t ion ' s  A i r  T r a f f i c  Control (ATC) System 
apd t h e  j o i n t  Army/NASA RASCAL research he l i cop te r  p r o j e c t .  Additional laboratory space i s  
needed f o r  these  expanding programs. Restorat ion i s  c r i t i c a l l y  needed t o  improve f a c i l i t i e s  and 
work environment required f o r  these  important programs, and t o  assure  t h e  sa fe ty ,  r e l i a b i l i t y ,  
and performance of t h e  e l e c t r i c a l  power, HVAC, and f i r e  s a f e t y  s y s t e m s .  P r e s e n t l y ,  t h e  f a c i l i t y  
u s e s  excessive energy due t o  o ld  HVAC equipment, poor windows, and i n e f f i c i e n t  energy con t ro l  
sys t ems .  Building N-210 i s  t h e  o ldes t  s t r u c t u r e  a t  Ames Research C e n t e r ,  and numerous 
modifications over many years have fragmented t h e  i n f r a s t r u c t u r e ,  r e s u l t i n g  i n  code v i o l a t i o n s  
and high maintenance c o s t s .  E l e c t r i c a l  transformers contain hazardous PCB ma te r i a l s .  Handicap 
access t o  t h e  f a c i l i t y  and e x i s t i n g  restrooms do not meet code requirements. Building cor r idors  
do not provide proper egress  from the  bui lding,  v i o l a t i n g  f i r e  codes. 

IMPACT OF DELAY: 

Delaying t h i s  pro jec t  r i s k s  i n j u r y  t o  personnel during a seismic event o r  f i r e  and continues t h e  
l i a b i l i t y  of using a f a c i l i t y  w i t h  s a f e t y  code v i o l a t i o n s .  Expanding programs w i l l  lead t o  
add i t iona l  crowding of personnel and equipment. The f a i l u r e  of a PCB transformer would force  
vacating t h e  bui lding u n t i l  a lengthy and expensive cleanup operat ion could be completed. 

PROJECT: 

The work w i l l  include t h e  replacement of t h e  e x i s t i n g  bui ld ing  HVAC and e l e c t r i c a l  power 
d i s t r i b u t i o n  sys tems ,  r e s t o r a t i o n  of t h e  e x i s t i n g  d e t e r i o r a t i n g  e x t e r i o r  sur faces  of t h e  
bui lding,  removal of hazardous asbestos  and PCB mater ia l s  i n  a l l  a reas ,  and provis ions f o r  
handicapped access .  Seismic improvements w i l l  include new concrete shear walls w i t h i n  t h e  
bui ld ing  and i n s t a l l a t i o n  of steel cord t i e s  a t  designated f l o o r  diaphragms. 

Two new 565 kW c h i l l e r s  w i l l  be added. An i c e  bank s tored  cooling system w i l l  be used t o  provide 
redundant cooling capaci ty.  A two c e l l ,  low p r o f i l e  induced d r a f t  cooling tower and bui lding a i r  
handlers w i l l  be added. A new b o i l e r  w i l l  be i n s t a l l e d .  A l l  s y s t em con t ro l s  w i l l  be connected 
t o  t h e  Ames F a c i l i t i e s  Management and Control System. 
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O f f i c e ,  computer lab, shop, and  service areas on t w o  f l o o r s  o f  t h e  b u i l d i n g  w i l l  be 
r e h a b i l i t a t e d .  The i n t e r i o r  of t h e  b u i l d i n g  w i l l  be r e c o n f i g u r e d  t o  allow f o r  an  a d d i t i o n a l  650 
s q u a r e  meters o f  u s a b l e  space. Fire a n d  s a f e t y  sys tems  w i l l  be restored w i t h  i n s t a l l a t i o n  of new 
smoke detectors. The e x i s t i n g  a u t o m a t i c  w e t  pipe s p r i n k l e r  sys t em w i l l  be expanded t o  a l l  areas 
of t h e  b u i l d i n g .  E x i s t i n g  e lec t r ica l  s w i t c h g e a r  and  p a n e l s  served by t r a n s f o r m e r s  T-75 and  T-76 
w i l l  be replaced. 

Un i t  o f  Un i t  
Measure n t i t v  Cost 

$6.300.000 --- --- --- C o n s t r u c t  im: . . . . . . . . . . . . . .  
2,000,000 A r c h i t e c t u r a l  --- --- . . . . . . . . . . . . .  LS 

S t r u c t u r a l  --- --- . . . . . . . . . . . . . . .  LS 
Elect r ica l  & Communications . . . . . .  LS --- --- 
Mechanical  & Plumbing . . . . . . . . .  LS --- 
S a f e t y ,  F i r e  P r o t e c t i o n  & S e c u r i t y  . . .  LS 
Hazardous Materials Removal . . . . . .  LS --- --- 

300,000 
700,000 

--- 2 , 3 0 0 , 0 0 0  
400,000 
600,000 

--- --- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JJST OF R- GWHICS: F i g u r e  1 - S i t e  P l a n  

F i g u r e  2 - F i r s t  Floor P l a n  
F i g u r e  3 - Second Floor P l a n  

FUTURE ESTIMATED CONSTRUCTION FUNDING REOUIRED TO COMPJIETE THIS  PROJECT: None 
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AMES RESEARCH CENTER 

FISCAL YEAR 1996 ESTIMATES 
RESTORATION OF THE FLIGHT SYSTEMS RESEARCH LABORATORY 
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AMES RESEARCH CENTER 
FISCAL YEAR 1996 ESTIMATES 

RESTORATION OF THE FLIGHT SYSTEMS RESEARCH LABORATORY 
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FISCAL YEAR 1996 ESTIMATES 

RESTORATION OF THE FLIGHT SYSTEMS RESEARCH LABORATORY 

FIGURE 3 
SECOND FLOOR PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 9 6  ESTIMATES 

PROJECT TITLE:  Restoration of C U d  Water DiL5kl.h- 

INSTALLATION : Godslard %ace F l i a h t  Cen te r  

FY 1 9 9 6  ESTIMATE: $3.000.000 

W O N  OF PROJECZ: Greenbelt ,  P r i n c e  George 's  County, Maryland 

GNIZANT HEADOUARTERS OFFICE: O f f i c e  o f  Mission t o  P l a n e t  E a r t h  

PRIOR YEARS FUNDING: The f o l l o w i n g  p r io r  y e a r s  f u n d i n g  is related t o  t h i s  project:  

P l a n n i n g  
and Deslan C o n s t r u c t i Q n  Total 

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . . $300,000 --- $ 300,000 
Capi ta l ized Investment . . . . . . . . --- $3.874.50Q 3,874,50Q 

Total . . . . . . . . . . . . . . . $300.000 $ 3 * 8 7 4 * 5 0 0  $4.174.500 

Y PURPOSE AND SCOPE: 

T h i s  p r o j e c t  provides f o r  t h e  res tora t ion  o f  major  segments o f  t h e  c h i l l e d  water d i s t r i b u t i o n  
sys t em a t  t h e  Goddard Space F l i g h t  Cen te r  (GSFC). The project  w i l l  r e p l a c e  underground p i p i n g  
t h a t  is  a g i n g  and unde r s i zed ,  and i n s t a l l  s h u t o f f  v a l v e s .  

GSFC h a s  e x p e r i e n c e d  ser ious  problems w i t h  t h e  cent ra l  c h i l l e d  w a t e r  d i s t r i b u t i o n  sys t em.  The 
underground c h i l l e d  water p i p i n g  i s  approx ima te ly  30 y e a r s  o ld  and a t  t h e  end o f  i t s  e x p e c t e d  
u s e f u l  service l i f e .  The p i p e s  and v a l v e s  have deteriorated and  are l e a k i n g  s u b s t a n t i a l l y .  With 
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t h e  modern iza t ion  of t h e  c e n t r a l  c h i l l e d  water p l a n t ,  t h e  new seconda ry  pumps w i l l  boost t h e  
p r e s s u r e  by  103 t o  138 k Pa,  which w i l l  add even more stress t o  t h e  sys tem.  Pipe s i z e s  i n  
several s e c t i o n s  of t h e  sys tem are i n a d e q u a t e  f o r  e x i s t i n g  as w e l l  as f u t u r e  d e s i g n  f l o w  ra tes .  
Some c r i t i ca l  b u i l d i n g s  do n o t  have  a d e q u a t e  redundancy i n  t h e  e v e n t  of a c h i l l e d  water service 
f a i l u r e .  T h i s  p r o j e c t  w i l l  r e p l a c e  p i p i n g  and  upgrade  t h e  sys t em.  Redundant c i r c u i t s  w i l l  a lso  
be provided t o  improve r e l i a b i l i t y .  

Delay of t h i s  project w i l l  r e s u l t  i n  i n c r e a s i n g  l e a k a g e  and  f a i l u r e s  due t o  a g i n g  p i p i n g  and  
i n c r e a s i n g  p r e s s u r e s .  Ongoing c o n s t r u c t i o n  w i l l  p l a c e  a d d i t i o n a l  demands on t h e  c h i l l e d  water 
sys t em and  some p o r t i o n s  o f  t h e  sys t em w i l l  e x p e r i e n c e  f low d e f i c i e n c i e s  u n l e s s  pipes s i z e s  are 
i n c r e a s e d .  A s  a r e s u l t ,  some b u i l d i n g s  w i l l  have i n a d e q u a t e  c h i l l e d  water q u a n t i t i e s  and  a i r  
c o n d i t i o n i n g  c a p a c i t y .  

PROJECT: 

T h i s  project p r o v i d e s  f o r  t h e  rep lacement  o f  v a r i o u s  segments  o f  t h e  underground c h i l l e d  water 
d i s t r i b u t i o n  p i p i n g  i n  t h e  n o r t h e a s t ,  n o r t h e r n ,  and  s o u t h e r n  p o r t i o n s  of  t h e  s i t e .  I n  t h e  
n o r t h e a s t  sector,  t w o  305 mm p i p e  mains  ( s u p p l y  and  r e t u r n  l i n e s )  w i l l  be r e p l a c e d  from an  area 
s o u t h  o f  B u i l d i n g  24 t o  an  area n e a r  t h e  i n t e r s e c t i o n  o f  M i n i t r a c k  and T i r u s  Roads.  I n  t h e  
n o r t h e r n  and  s o u t h e r n  sectors, c h i l l e d  water f e e d  l i n e s  t o  B u i l d i n g s  1, 2 ,  14, 18, 1 9 ,  and 2 0  
w i l l  be replaced. The p r o j e c t  i n c l u d e s  a l l  s i t e  work r e q u i r e d  f o r  e x c a v a t i o n ,  r e r o u t i n g  o t h e r  
u t i l i t i e s ,  b a c k f i l l ,  and  r e s u r f a c i n g  a s s o c i a t e d  w i t h  p i p i n g  work. Asbestos i n s u l a t i o n  on 
e x i s t i n g  p i p i n g  w i l l  be removed t o  t h e  e x t e n t  t h a t  it i s  n e c e s s a r y  t o  pe r fo rm t h e  work. 

JECT COST EST-: Un i t  
t i t v  S A X L  Cost 

Uni t  of 
Measure 

2 , 2 0 0 , 0 0 0  
B u i l d i n g  Feed L ines  . . . . . . .  LS --- --- 800,000 

--- --- N o r t h e a s t  P i p e  Replacement . . . .  LS 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3,000,000-  

JIIST OF R ELATED G R A P H I U  : F i g u r e  1 - Loca t ion  P l a n  

FUTURE ESTIMATED CONSTRUCT10 N F U N D I N G  REOUIRED TO COMPL ETE THIS PROJECT: None 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1996 ESTIMATES 

FESTOFIA?” OF CHILLED WATER DISTRIBUTtON SYSTEM 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996  ESTIMATES 

INSTALLATION: Jet Propulsion Laboratorv 

FY 1996  Estimate: $4.800.000 

-N OF PROJECT: La Canada-Flintridge, Los Angeles County, California 

COGNIZANT BEADOUAR TERS OF FICE: Office of Space Science 

PRIOR YEARS FUNDING: The following prior years funding is related to this project. 

Planning 
and Deslan Construction Total 

Specific Construction Funding . . . . . $513,852 $ 2,900,000 $ 3,413,852 
24.874.054 2Luxuas --- Capitalized Investment . . . . . . . . 

Total.. . . . . . . . . . . . . . . 

RY PURPOSE AND SCOPE: 

$513,852; $27,774,054+ $28 ,287 .906  

The project will replace 1 2  obsolete, 25 year old chillers with state-of-the-art chillers in 
Buildings 157, 161, 179, 180, 198  and 233 .  The replacement units will use new alternative 
refrigerants which will comply with federal and state environmental regulations. 
will also consolidate the chillers serving Buildings 161, 198, and 156 .  

This project 
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PROJECT: 

The c h i l l e r s  t o  be removed are over 25 y e a r s  old and  are beyond t h e i r  economic and  m e c h a n i c a l l y  
u s e f u l  l i v e s .  They are u n r e l i a b l e ,  i n e f f i c i e n t  and  d i f f i c u l t  a n d  e x p e n s i v e  t o  m a i n t a i n .  I n  many 
i n s t a n c e s ,  repair pa r t s  are v e r y  h a r d  t o  f i n d  or  must be hand made. The r e f r i g e r a n t  which t h e s e  
obsolete c h i l l e r s  u s e  i s  now e n v i r o n m e n t a l l y  u n a c c e p t a b l e .  The r ep l acemen t  c h i l l e r s  w i l l  u s e  
e n v i r o n m e n t a l l y  a c c e p t a b l e  r e f r i g e r a n t s .  The obsolete c h i l l e r s  are too o ld  f o r  r e t r o f i t t i n g  w i t h  
a c c e p t a b l e  r e f r i g e r a n t s .  

The Je t  P r o p u l s i o n  Labora to ry  ( J P L )  w i l l  be f o r c e d  t o  c o n t i n u e  u s e  o f  obsolete, deteriorated 
c h i l l e r s  which are c o s t l y  t o  m a i n t a i n  and ene rgy  i n e f f i c i e n t .  I n  a d d i t i o n ,  J P L  w i l l  lose t h e  
o p p o r t u n i t y  t o  e l i m i n a t e  almost 4,500 k i log rams  o f  ozone d e p l e t i n g  c h l o r o f l u o r o c a r b o n s  from 
r o u t i n e  u s e .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p roposes  t o  r e p l a c e  a t o t a l  of 12 c h i l l e r s  i n  B u i l d i n g s  157, 1 6 1 ,  179, 180, 198 and  
233. N e w  ch i l l e r s  w i l l  be water cooled, h e r m e t i c  c e n t r i f u g a l  t y p e  w i t h  non-ozone d e p l e t i n g  
r e f r i g e r a n t s .  C h i l l e r  s i z e  i n  e a c h  b u i l d i n g  w i l l  be r e e v a l u a t e d  and  a d j u s t e d  t o  reflect  t h e  
c u r r e n t  o r  r ea sonab ly  a n t i c i p a t e d  a i r  c o n d i t i o n i n g  load i n  t h a t  b u i l d i n g  or  b u i l d i n g  complex. 
S i m i l a r l y ,  b o t h  condens ing  water and c h i l l e d  water pumps w i l l  be checked and r e p l a c e d  as 
n e c e s s a r y  t o  meet new c h i l l e r  c h a r a c t e r i s t i c s .  C h i l l e r s  p r e s e n t l y  looped  t o  serve B u i l d i n g s  156, 
1 6 1  and  198 w i l l  be c o n c e n t r a t e d  i n  B u i l d i n g  161, r e t a i n i n g  t h e  pumps i n  B u i l d i n g  198 .  

PROJECT COST ESTIMATE: 

C o n s t r W :  . . . . . . . . . .  

U n i t  
GQaL 

Uni t  o f  
Measure Cost 

$4.800.000 

Mechanical  . . . . . . . . . .  LS --- 4,740,000 
Elect r ica l  . . . . . . . . . .  LS --- 60,000 

--- 
--- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  $4,800,000 
OF RET,=D G-: F i g u r e  1 - Loca t ion  P l a n  

FUTURE ESTIMAT ED CONSTBSrCTION F U N D I N G  RROUIRED TO COM PJIETE THIS PROJEC T :  None 
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PROJECT LOCATION 
BLDG. 180 

PROJECT LOCATION 
BLOG 198 

PROJECT LOCATION 
BLDG 233 

JET PROPULSION LABORATORY 
FISCAL YEAR 1996 ESTIMATES 

REPLACE CHILLERS, VARIOUS BUILDINGS 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

I .  PROJECT TITLE: Rehabllltation of Electrical Distribution System 

INSTALLATION: te Sands Test Facility 

FY 1996 Estimate: $1,100,000 

LOCATION OF PROJECT: Las Cruces, Dona Ana County, New Mexico 

-: Office of Space Flight 

FY 1995 AND P RIOR YEARS FUNDING : The following prior years funding is related to this project: 

Planning 
Desian Construct ion Total 

Specific Construction Funding . . . . $106,831 --- $106,831 
$494.155 494.155 Capitalized Investment . . . . . . . --- 

This project provides for the rehabilitation of the White Sands Test Facility (WSTF) secondary 
electrical distribution system in areas 200, 300, 400, and 800. 

CT JUSTIFICATION: 

The existing electrical system has been in continuous service for over 30 years and experiences 
numerous failures. Many of the components of the electrical distribution system are obsolete and 
replacement parts are no longer available. Power conditioning equipment is required to minimize 
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t h e  inf luence of power spikes and f a i l u r e s  t o  s e n s i t i v e  equipment t h a t  impact test  a c t i v i t i e s  and 
o ther  ongoing a c t i v i t i e s .  

A delay i n  t h e  implementation of t h i s  p ro jec t  could r e s u l t  i n  unplanned and prolonged 
in te r rup t ions  t o  tes t  operations; p o t e n t i a l  damage t o  s e n s i t i v e  and c r i t i c a l  equipment; and 
Gontinued degradation of hardware, posing personnel s a f e t y  hazards.  

PROJECT: 

T h i s  p ro jec t  provides fo r  r e h a b i l i t a t i o n  of the  WSTF secondary e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m .  
The pro jec t  w i l l  include replacement of motor cont ro l  cen te r s  and associa ted  equipment. Power 
condit ioners ,  s ta te- of- the- art  motor c o n t r o l l e r s ,  overload devices,  and t r a n s i e n t  voltage surge 
suppressors w i l l  be i n s t a l l e d .  

PROJECT COST ESTIMATE: 

Motor Control Centers . . . . . . . . .  EA 
Power Conditioning Devices . . . . . . .  EA 
General Equipment and C i r c u i t  Upgrade . EA 

Total  . . . . . . . . . . . . . . . . .  
LIST OF RELATED GRAPHICS: Figure 1 - Location Plan 

8 129,875 
2 12,500 
1 36,000 

Cost 

1,039,000 
25,000 
36,000 

$$ loo .  000 

T H I S  PROJECT: Approximately 
$1 ,000 ,000  w i l l  be required t o  f u r t h e r  r e h a b i l i t a t e  t h e  secondary e l e c t r i c a l  d i s t r i b u t i o n  systems 
a t  WSTF. 
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 

REHABILITATION OF ELECTRICAL DISTRIBUTION SYSTEM 
WHITE SANDS TEST FACILITY 

LOCATION PLAN 
I 

PROJECT AREA 

WSTF PRIMARY ELECTRICAL 
DISTRIBUTION SYSTEM 

ROADS 

---- 
- - -  
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Replacement parts  f o r  m o s t  of t h i s  equipment are o n l y  available t h r o u g h  c a n n i b a l i z a t i o n  or  custom 
f a b r i c a t i o n .  

If t h i s  project is  n o t  approved, t h e  r e l i a b i l i t y  of t h e  JSC e lec t r ica l  s u b s t a t i o n  and  overal l  
s i t e  power w i l l  c o n t i n u e  t o  deteriorate and  i n c r e a s e  t h e  p r o b a b i l i t y  of equipment damage and  
i h t e r r u p t i o n s  t o  ongoing o p e r a t i o n s .  

PROJECT: 

T h e  pro jec t  i n c l u d e s  rep lacement  of 12.5-kV s w i t c h g e a r ( b u s  2 ) ,  12.5-kV s w i t c h g e a r  ( bus  3 ) ,  f i v e  
p r imary  o i l  c i r c u i t  b r e a k e r s ,  and  related i n t e r c o n n e c t i n g  o ld  b u s  d u c t .  
s w i t c h g e a r  from 500- t o  700-mVA c a p a c i t y ,  r e p l a c i n g  aluminum c o n d u c t o r s  i n  a n  e x i s t i n g  d u c t  bank,  
and  r e p l a c i n g  15-kV switches a t  B u i l d i n g s  1 4 ,  16A, 36, and  419 w i l l  a l so  be accomplished. 

An upgrade  of bus- 1 

PROJECT COST ESTIMAm: 

t r u c t  ion . . . . . . . . . . .  

U n i t  of Un i t  
Measure Q y a n t i t v  Cost Cost 

$4.200.000 

Replace Swi tchgear  $2 . . . . .  LS --- --- 1,300,000 
--- --- 503,000 

5 10 ,000  50,000 Replace O i l  C i r c u i t  B r e a k e r s  . EA 
Block B u i l d i n g  Upgrade 

f o r  Swi t chgea r  #2 . . . . . .  S M  140 1 ,070  149,800 
EA 4 220,000 880,000 

Upgrade C i r c u l a r  Bus t o  2000A . M 245 720 176,400 
Replace Conductors  . . . . . .  M 18,400 62 1,140,800 

Replace Bus Duct . . . . . . .  LS 

Replace 15-kV Swi t ches  . . . .  

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF B w l 3  GRAPHICS: F i g u r e  1 - Loca t ion  P l a n  

FUTU F U N D I N G  REOUIR ED TO COMPLETE THIS PROJ  ECT: None RE ESTIMATED CONSTRUCTION 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

* 

PROJECT TITLE: ReDbce 15k V J,oad Break S witches 

INSTALLATION: F. Kennedy Space W t e r  

FY 1996 Estimate: S1.800,OOO 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida 

: Office of Space Flight 

FY 1995 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Design tructipn Total 

Specific Construction Funding . . . . $254,000 $ 1,300,000 $ 1,554,000 
Capitalized Investment . . . . . . . --- 33,244.61 7 33.244.617 

Total . . . . . . . . . . . . . . $34,544.61 7 

Y PURPOSE AND SCOPE;: 

This project provides for the refurbishment and service life extension of 15,000 Volt manually 
operated load break switches to eliminate explosive hazards associated with oil-filled switches. 

PROJECT: 

The existing manually operated load break switches must be replaced for safety reasons. The 
obsolete switches have a history of explosive failures which have injured and killed operating 
personnel. Another reason for replacing the switches is the fact that replacement parts are no 
longer available from the manufacturer, and the switches cannot be maintained satisfactorily. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE: BeDlace Main S u b s t a t i o n  Sw-r and C i r c u i t  B r e a k e r s  

INSTALLATION: n R .  J o m o n  SDace - C e n t e r  

FY 1996 E s t i m a t e :  $4.200.000 

LOCATION OF PROJECZ: Houston, Harris County, Texas 

COGNIZANT HEADOUARTERS OFFIU:  O f f i c e  of Space F l i g h t  

S FUNDING: The f o l l o w i n g  p r i o r  

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . 
Capita l ized Investment . . . . . . . . 

Total  . . . . . . . . . . . . . . . 

y e a r s  

P l a n n i n g  
De- 

$280.88 7 

f u n d i n g  i s  re la ted  

C o n s t r u c t i o n  

$2 869. 705 

$2,869. 7 0 z  

t o  t h i s  p ro jec t :  

Total 

$ 280,887 
3,869,705 

OSE AND SCOPE: 

T h i s  project  provides for  rep lacement  of obsolete p r imary  e l ec t r i ca l  components and  subsys tems  i n  
t h e  Johnson Space Cen te r  (JSC) main e l ec t r i ca l  s u b s t a t i o n  (221)  t o  a s s u r e  con t inued ,  rel iable,  
and  safe p r imary  e lec t r ica l  power d i s t r i b u t i o n ,  and  c o n t r o l  f o r  t h e  main s i t e  o p e r a t i o n s .  

PROJECT JUSTIFI-: 

The c i r c u i t  b r e a k e r s ,  s w i t c h g e a r ,  and  bus  d u c t  need t o  be r e p l a c e d  t o  e l i m i n a t e  weaknesses i n  
JSC's main s u b s t a t i o n .  The p r imary  s w i t c h e s  i n  b u i l d i n g s  1 4 ,  16A, 36, and  419 a l so  need 
r ep l acemen t .  T h i s  equipment i s  i n c r e a s i n g l y  j e o p a r d i z i n g  s i t e  power, operators,  and  equipment .  
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The new switches incorporate compression spring operations, increase switch range from 400 amps 
to 600 amps, and use sulfurhexafloride (SF-G) as recommended by NASA safety standards. 

The explosion of a switch containing several gallons of oil presents inevitable risk of fire, 
injury, and environmental pollution. 
unfulfilled. 

NASA safety standards and criteria would remain 

PROJECT: 

This project will refurbish existing 15,000 Volt load break switches located throughout the 
center and associated support systems. 

JECT COST ES-: 

tructiw 

Unit of Unit 
Measure Cost Cost 

Load Break Switches . . . . . .  LS 
Terminations . . . . . . . . . .  LS 
Splices . . . . . . . . . . . .  LS 
Pad Mods . . . . . . . . . . . .  LS 
Miscellaneous Equipment . . . .  LS 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.800.000 
JJST OF RETIWED GRqpEIII;;s: Figure 1 - Illustration of Load Break Switch 

: Future funding required 
to complete the replacement of all oil-filled switches is approximately $4,000,000. 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 

REPLACE 15 KV LOAD BREAK SWITCHES 

ILLUSTRATION OF LOAD BREAK SWITCH 

I I  

COMPRESSION-NPE SPRINQ OPERATOR 

A STORED-ENERGY, HK)KSPEED MECHANISM 
THAT ENSURES UNIFORMLY H t G K B U D E  
V E L O C l l Y  DURING O P E N M  AND UOSINQ 
OPERATlONS REGARDLESS OF THE OPERATPJG 
HANDLE SPEED. 

SELF-ALIGNINQ, SPRINO-TYPE COKTACTS 

FIGURE 1 CF 3.1-21 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

~~ 

. I  I .  PROJECT TITLE: Rehabllltation of C w a l  air Ea-t R w a  - 

INSTALLATION: J,ewis Resea rch Ce nter 

FY 1996 ESTIMATE: $9.000.000 

LOCATION OF P R O J U :  Cleveland, Cuyahoga County, Ohio 

COGNIZANT HRADOU ARTERS OFFIC E: Office of Aeronautics 

FY 1995 AND PRIOR YEA RS FUNDI NG: The following prior years funding is related to this project: 

Planning 
and Desiun Const ruction Total 

$ 201,489 
$28.36 4,308 28.364.308 

Specific Construction Funding . . . . . $201,489 --- 
Capitalized Investment . . . . . . . . --- 

Total . . . . . . . . . . . . . . . $201.489 $28.36 4,308 $28.565, 7 97 

SUMMAR Y PURPOSE AND SCO PE : 

This project provides for the rehabilitation of the Central Air System to assure continued safe 
and reliable operation of major aeronautical research facilities. The Central Air System 
equipment has been in continual use for 40 years supporting research in the 10x10 Supersonic Wind 
Tunnel, 8x6/9x15 Supersonic Wind Tunnel, the Icing Research Tunnel, the Propulsion System 
Laboratory, Propulsion Lift Facility, and various test cells in the Engine Research Building 
Complex. The work in this project includes rehabilitation of exhausters and exhauster drive 
motors. 
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PROJECT: 

This p r o j e c t  i s  requi red  t o  assure  sa fe ,  rel iable,  and continued opera t ion  of t h e  Centra l  A i r  
System which i s  a basic i n s t i t u t i o n a l  c a p a b i l i t y  t h a t  supports :  development of propulsion systems 
for  subsonic and supersonic t r a n s p o r t s ,  hypersonic vehicles ,  o t h e r  advanced systems f o r  
commercial and m i l i t a r y  app l i ca t ions  and o t h e r  various a c t i v i t i e s .  The impel lers  of t h e  
exhauster  system were fabr ica ted  more than 40 years  ago. 
acquired numerous cracks  varying i n  s i z e  from 1 .5  mm t o  50 mm. 
f a i l u r e  of t h e  system r e s u l t i n g  i n  t h e  poss ib le  loss of l i f e  and excessive downtime of t h e  
system. This p r o j e c t  w i l l  replace e x i s t i n g  ro to r s ,  reducing delays  i n  v i t a l  LeRC research  
programs caused by excessive maintenance t i m e .  Repair of Exhauster Drive Motors i s  necessary t o  
assure  safe and reliable operat ion.  Pe r iod ic  observat ions of t h e s e  motors i n d i c a t e  t h a t  t h e  
i n s u l a t i o n  is  de te r io ra t ing ,  which w i l l  eventual ly  lead t o  a major f a i l u r e .  

Over t i m e  t h e  impeller vanes have 
The cracks can cause c a t a s t r o p h i c  

Delay of t h i s  p r o j e c t  w i l l  s i g n i f i c a n t l y  increase  t h e  r i s k  of  unscheduled and  lengthy shutdowns 
of t h e  Central  A i r  System and a l s o  one or  more of t h e  o the r  major research  f a c i l i t i e s  a t  L e w i s .  
The current  and planned heavily scheduled propulsion t e s t i n g  i s  dependent on a high degree of 
i n t e g r i t y  and a v a i l a b i l i t y  of t h e  Centra l  A i r  System. 

PROJECT: 

This p ro jec t  includes replacing d e t e r i o r a t e d  impellers  i n  exhausters  E- 41, E- 43,  E- 44,  and E- 46 
located i n  t h e  Centra l  A i r  Equipment Building (CAEB) (Bldg. 6 4 ) .  Exhauster i n l e t  guide vanes, 
bearings,  seals, and couplings w i l l  a l so  be replaced.  Also included i s  t h e  rewinding and 
repa i r ing  of t h e  exhauster  d r ive  motors E- 1 and E- 43.  
motor. 

N e w  grout ing  w i l l  be provided f o r  each 

Unit 
t i t v  Cost 

Unit of 
Measure 

Construct im $9.000.000 --- --- --- . . . . . . . . . . . . . . . . .  
Rehab i l i t a t e  CAEB Exhauster . . . . . . . .  LS --- --- 7,884,000 
Rehab i l i t a t e  Exhauster Drive Motors . . . .  LS --- --- 1,116,000 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9,000, o o q  
JJST OF RRJIATF’.D GRAPHICS: Figure 1 - A e r i a l  V i e w  

FUTURE JEJXMA-RR R D TO COMPLETE THIS P ROJEC T :  None 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1996 ESTIMATES 

REHABILITATION OF CENTRAL AIR EQUIPMENT BUILDING 
AERIAL VIEW 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE: 

INSTALLAT I ON : George C. Marshall %ace Fliaht Center 

tor- of u h  P-e A i r o r  Svstem 

FY 1996 Estimate: $4.700.000 

LOCATION OF PROJECX: Marshall Space Flight Center, Madison County, Alabama 

ZANT HFQSOUW,RS OFFICF,: Office of Space Flight 

FY 1995 -S FU"G: The following prior years funding is related to this project: 

and Design Construc?&m Total 
Planning 

Specific Construction Funding . . . . $784,153 $8,500,000 $9,284,153 
Capitalized Investment . . . . . . . --- 3.44 7,111 3.447.111 
Total . . . . . . . . . . . . . . . $784,153 $11,947,111 $12,731,264 

PURPOSE AND SCOPFL: 

The purpose of this project is to continue the restoration of the High Pressure Air Compressor 
System which services the Center's Laboratories and Test Areas. This phase provides primarily 
for the installation of two additional air compressors, two air storage vessels, and 12,000 feet 
of tie-in piping for the Wind Tunnel area. High pressure air is essential to operate all of the 
Center's major testing facilities. 

PROJECT: 

This system provides high pressure air for purging operations, wind tunnel operations, 
contamination control, critical pneumatic systems, scientific experiments, and neutral buoyancy 
activities. The existing compressors are 26 to 40 years old and very deteriorated. 
recent years, compressor downtime has resulted in a 23 percent reduction in rated compressor 
output. 
Air storage vessels continue to be downrated or removed from service due to extensive 
deterioration. 

During 

Compressor downtime can commonly run into months due to the unavailability of parts. 

With the High Pressure Air Compressor System already operating at capacity, the 
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loss of one compressor or storage vessel results in testing delays. The original facilities are 
not suitable for refurbishment, so they will be deactivated after the new facility is fully 
operational. 

Delay of this project will impact all on-going programs at the Center. Support of test programs 
will become increasingly unreliable due to continued equipment failure and difficulty of 
maintenance. 

PROJECT: 

This project provides for the installation of two air compressors with associated switch gear, 
air dryers, filters, and valves. The project also provides for the installation of two air 
storage vessels and approximately 6,000 linear feet (each) of 6-inch schedule 80 and 3-inch 
schedule 4 0  carbon steel pipe to 
system. 

Compressors . . . . . . . .  
Other Mechanical Equipment 
Piping . . . . . . . . . .  
Vessel . . . . . . . . . .  

Total . . . . . . . . . . . .  

tie the Wind Tunnel area to the existing air distribution 

. . .  

Unit of 
Measure 

LS 
LS 
LS 
LS 

. . . .  
JIIST OF -: Figure 1 - Location 

. . . . . . . .  
Plan 

600,000 
400,000 

1,200,000 
2,500,000 

$j, 700,000, 

None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

PROJECT TITLE : Electronic Systemsoratory 

INS TALLAT I ON : Georue C. Marshall SDace Fliaht Center 

FY 1996  Estimate: $6,800.000 

IIOCA TION OF PROJECT : Marshall Space Flight Center, Madison County, Alabama 

OUART ERS OFFICE : Office of Space Flight 

a: The following prior years funding is related to this project: 

Planning 
a d  Des1qIl Construct ion Total 

Specific Construction Funding . . . . $1,153,250 $ 7,455,000 $8,608,250 
Capitalized Investment . . . . . . . --- 1_5.737.ooo ELLuuuQ 

Total . . . . . . . . . . . . . . . $23,192,000 $24 I 345 ,252  

Y PURPOSR AND SCOPE: 

This project provides for the restoration and modernization of the "C" Wing of Building 4487 to 
create an efficient office laboratory/computer complex environment. 

PROJECT: 

Building 4487, totaling 278,385 square feet, was built in phases beginning in 1957 and has 
transitioned in use from a laboratory building to an office/laboratory/computer complex. The 
facility is the Center's primary electronics laboratory, supporting current NASA programs as well 
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as research and development for future programs. Installation of laboratory and computer 
equipment has overloaded both power supply/distribution and heating, ventilating, and air 
conditioning (WAC) systems, resulting in frequent system failures. The facility workplace 
environment is markedly substandard with inadequate and unreliable W A C  system, poor space 
allocaton/ configuration, and deficient supporting utility systems. Widespread use of asbestos 
in this building further complicates its utilization. Original construction of non-insulated 
Tasonry exterior walls and casement windows results in the building being extremely energy 
inefficient. This project will correct these problems and create useable work space so that 
complete functions can interact in close proximity to each other. 

Increased laboratory and computer equipment failures will occur due to deteriorated power 
distribution and W A C  overloads. Operation and maintenance expenses will continue to increase to 
support piecemeal repairs. Worker productivity and morale will continue to decrease as staffs 
are consolidated into what is already a poorly configured, overloaded, and low quality workspace. 

PROJECT: 

This project provides for complete restoration of the "C" Wing of Building 4487. The building 
exterior will be insulated and will receive a new facade, including windows. Asbestos laden 
interior walls will be removed. Floor, wall, and ceiling surfaces will be upgraded. The W A C  
system, the plumbing system, the power supply and distribution system; and the lighting system 
will be replaced. The project also provides for the restoration of a small sector of "A" Wing. 

Unit 
Cost 

Unit of 
Measure 

truction --- --- --- . . . . . . . . . . .  
Site Work . . . . . . . . .  LS 
Architectural/Structural . . LS 
Mechanical . . . . . . . .  : LS 
Electrical . . . . . . . . .  LS 
Asbestos Abatement . . . . .  LS 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JJST OF RETBTED GRAPHICS: Figure 1 - Location Plan 

FUTURE ESTIMATED CONSTRUCTION FUNDI NG REOUI RED TO COMPTfiETF, TH IS PROJF,CT: 

i 

Cost 

$6.800.000 
--- 

2,740,000 
2,430,000 
1,270,000 
360.000 

None 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1996 ESTIMATES 

RESTORATION OF INFORMATION AND ELECTRONIC SYSTEMS LABORATORY 
I 

c Y I  
') -=+---f$ I LOCATION PLAN 

VIEW FROM SOUTHEAST 

\ 
ENLARGED SITE PIAN 

NMMSCALE 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

$ 

PROJECT TITLE:  P e s t o r a t i o n  of Canal Lock 

INSTALLATION: s SDace C e n t e r  

F Y  1996 E s t i m a t e :  $1.400,000 

LOCAT ION OF PROJECT : S t e n n i s  Space Cen te r ,  Hancock County, Miss i ss ipp i  

RS OFFICE:  O f f i c e  of Space F l i g h t  

FY 1995 AND PRIOR YEA RS F U N D I N G  : The  f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  re la ted  t o  t h i s  p ro jec t :  

S p e c i f i c  C o n s t r u c t i o n  Funding . . . . . 
C a p i t a l i z e d  Inves tment  . . . . . . . . . 

Total  . . . . . . . . . . . . . . . . 

$ 112,000 
--- $9.591.99 7 $3,591*99 7 

--- $112,000 

$112,000 $9,591.997 $9,703.997 

T h i s  project  provides for  t h e  r e s t o r a t i o n  o f  t h e  n a v i g a t i o n a l  l o c k  t o  e n s u r e  c o n t i n u e d  
r e l i a b i l i t y  and  m a i n t a i n a b i l i t y  of t h e  l o c k  s u p p o r t i n g  t e s t i n g  programs a t  S t e n n i s  Space C e n t e r  
i n c l u d i n g  t h e  Space S h u t t l e  Main Engine (SSME) t e s t i n g  program. 

PROJECT: 

Nine p r o p e l l e n t  barges s u p p l y  l i q u i d  n i t r o g e n  and oxygen t o  t h e  SSME T e s t  S t a n d s  d u r i n g  SSME t e s t  
o p e r a t i o n s .  The n a v i g a t i o n a l  lock i s  a c r i t i c a l  e lement  i n  t h e  barge t r a n s p o r t a t i o n  sys tem.  
Repeated deferrals of  major repairs have r e s u l t e d  i n  accelerated d e t e r i o r a t i o n  and i n c r e a s e d  
maintenance costs. 
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A delay i n  t h e  implementation of t h i s  pro jec t  increases t h e  p o t e n t i a l  f o r  a f a i l u r e  w i t h i n  t h e  
navigational lock system with an adverse impact t o  t h e  SSME t e s t i n g  operat ions.  

PROJECT: 

T h i s  p ro jec t  provides f o r  the  r e s to ra t ion  of the  navigational lock. The work includes r e s to ra t ion  
of the  cathodic protect ion s y s t e m  of t h e  lock; cleaning and repaint ing rusted surfaces;  
mechanical overhaul and s t r u c t u r a l  r epa i r  of the  upper and lower canal lock gates;  and repa i r  o r  
replacement of t h e  valves, pumps, controls ,  and e l e c t r i c a l  wiring a t  t h e  lock pumping s t a t i o n .  

Construct ion 

Overhaul/Repair Locks . . . . . 
Upgrade Pumping Stat ion . . . . 

U n i t  of U n i t  
Measure t i t y  Cost 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L I S T  OF RELATED GRAPHICS : Figure 1 - Location Plan 

$1.400: 000 

1,200,000 
200,000 

$1,400,000 

FUTURE ESTIMATEn C O W C T I O N  FU-G REOUIRED TO COMPJISTS T H I S  PROJECT: None 
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STENNIS SPACE CENTER 
FISCAL YEAR 1996 ESTIMATES 
RESTORATION OF CANAL LOCK 

b 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

~ 

PROJECT TITLE: Pestoratjgn o f - ~ J r v  Electrical Distribution Svstem 

INSTALLATION: s Fl- Fa-tv I .  

FY 1996 Estimate: S2.500.000 

LOCATION OF PROJECT: Wallops Island, Accomack County, Virginia 

COGNIZANT HEADOUARTRRS OFFICE: Office of Mission to Planet Earth 

FY 1995 AND PRIOR YEARS FUNnING: The following prior years funding is related to this project: 

Specific Construction Funding . . . . 
Capitalized Investment . . . . . . . 

Total . . . . . . . . . . . . . . 

Planning 
De- 

$237,320 
--- 

$237.320 

Construct ion Total 

$5.740.664 $5.97 7,984 

The project provides for the restoration of the primary high voltage electrical distribution 
system on the Main Base at Wallops Flight Facility. The modification will replace a 2.4kV and 
12.5kV above ground distribution system with an underground system designed to satisfy current 
and future research and development requirements. 

The high voltage distribution system on Wallops Main Base is 40 years old and is approaching the 
end of its expected useful life. It requires excessive repairs and maintenance to minimize 
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f a i l u r e s  and power o u t a g e s  t o  f ac i l i t i e s .  The overhead  e lec t r ica l  d i s t r i b u t i o n  sys tem t o  v a r i o u s  
f ac i l i t i e s  i s  d i f f i c u l t  and dangerous  t o  m a i n t a i n  and  operate due t o  i t s  l o c a t i o n  over p a r k i n g  
areas, streets, and b u i l d i n g s .  An underground d i s t r i b u t i o n  of p r imary  e lectr ical  service t o  t h e  
f a c i l i t i e s  hous ing  r e s e a r c h  t r a c k i n g  a n d  o t h e r  related s u p p o r t  a c t i v i t i e s  w i l l  be more rel iable,  
safer, and  easier t o  m a i n t a i n .  

Power o u t a g e s  w i l l  c o n t i n u e  t o  t h r e a t e n  damage t o  s e n s i t i v e  a n d  h i g h  v a l u e d  equipment .  
O p e r a t i o n s  w i l l  c o n t i n u e  t o  be d e l a y e d  by i n e f f i c i e n t  s h o r t- t e r m  repairs  t o  t h e  e lectr ical  
d i s t r i b u t i o n  sys tem.  

PROJECT: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e s t o r a t i o n  o f  t h e  Wallops F l i g h t  F a c i l i t y  e lectr ical  d i s t r i b u t i o n  
sys tem on t h e  Main Base. I t  i n c l u d e s  t h e  removal of 4,600 c i r c u i t  meters o f  overhead  (2.4kV and  
12.5kV) d i s t r i b u t i o n  sys tem and replacement  w i t h  a new 12.5kV underground sys tem.  The new sys tem 
w i l l  a l so  i n c l u d e  c o n c r e t e  d u c t  banks,  t r a n s f o r m e r s ,  s w i t c h g e a r ,  manholes, and secondary  feeder 
services. 

PROJECT COST ESTIMATE: Uni t  Uni t  of 
Measure Ouantj  t v  Cost 

C o n s t r u c t i o n  . . . . . . . . . . .  --- --- --- 

E x i s t i n g  Electr ical  System 

N e w  Underground Elect r ica l  
Removal . . . . . . . . . . .  LS 

System . . . . . . . . . . . .  LS 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T OF RETIATED G R A P H I C S :  F i g u r e  1 - Loca t ion  P l a n  

D co NSTRUCTION FUNDING REOU I RED TO COMPLE TE THIS PROJECT: 

Cost 

$2.500.000 

200,000 

2,300,000 

$2,500,000 

None 
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WALLOPS FLIGHT FACILITY 
FISCAL YEAR 1996 ESTIMATES 

RESTORATION OF PRIMARY ELECTRICAL DISTRJBUTION SYSTEM 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

SUMMARY 

REPAIR 
ts bv Jlocation: 

Ames Research Center . . . . . . . . . . . . . .  
Dryden Flight Research Center . . . . . . . . .  
Goddard Space Flight Center . . . . . . . . . .  
Jet Propulsion Laboratory . . . . . . . . . . .  
Johnson Space Center . . . . . . . . . . . . . .  
Kennedy Space Center . . . . . . . . . . . . . .  
Langley Research Center . . . . . . . . . . . .  
Lewis Research Center . . . . . . . . . . . . .  
Marshall Space Flight Center . . . . . . . . . .  
Michoud Assembly Facility . . . . . . . . . . .  
Stennis Space Center . . . . . . . . . . . . . .  
Wallops Flight Facility . . . . . . . . . . . .  
Miscellaneous Projects Not in Excess of $250. 000 

Total . . . . . . . . . . . . . . . . . . . .  

Amount 

. . . . . . . . .  $3.550. 000 

. . . . . . . . .  1.320. 000 

. . . . . . . . .  2.800. 000 

. . . . . . . . .  2.600. 000 

. . . . . . . . .  2.750. 000 

. . . . . . . . .  3.750. 000 

. . . . . . . . .  4.270. 000 

. . . . . . . . .  3.550. 000 

. . . . . . . . .  4.300. 000 

. . . . . . . . .  1.350. 000 

. . . . . . . . .  1.850. 000 

. . . . . . . . .  2.500. 000 

Each . . . . . .  410.000 

. . . . . . . . .  $35.000. 000. 

EasuLuL 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

8 

FY 1996 E s t i m a t e :  $35,000.000 

FY 1994: $36,000,000 F Y  1995: $30,000,000 

T -/J#O- OF P R O J E a :  Var ious  L o c a t i o n s  

ICF,: O f f i c e  of Management Systems and  F a c i l i t i e s  

These r e s o u r c e s  w i l l  p r o v i d e  f o r  c r i t i c a l  r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and 
Government-owned i n d u s t r i a l  p l a n t s  s u p p o r t i n g  NASA a c t i v i t i e s .  Inc luded  i n  t h e  r e q u e s t  are t h o s e  
f a c i l i t y  repair needs f o r  FY 1996 t ha t  can  be i d e n t i f i e d  a t  t h e  t i m e  o f  t h e  submiss ion  o f  t h e s e  
estimates and are n o t  i n  e x c e s s  of  $1 .5  m i l l i o n  per p r o j e c t .  The t h r u s t  of t h i s  program i s  t o  
restore f a c i l i t i e s  and  components t h e r e o f ,  i n c l u d i n g  co l la te ra l  equipment,  t o  a c o n d i t i o n  
s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  i n t e n d e d  and d e s i g n e d  c a p a b i l i t y .  The r e q u e s t  
i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  rep lacement  o f  u t i l i t y  sys tems and co l la te ra l  equipment 
n e c e s s i t a t e d  by i n c i p i e n t  or  a c t u a l  breakdown. 
t h a t  are normal ly  accompl ished  on a c y c l i c  s c h e d u l e .  

T h i s  work a l so  i n c l u d e s  major p r e v e n t i v e  measures  

JECT JUSTIF-: 

NASA i s  now e x p e r i e n c i n g  "block obsolescence"  where a s u b s t a n t i a l  p o r t i o n  o f  t h e  agency ' s  
f a c i l i t i e s  have been i n  u s e  f o r  ove r  25 t o  30 y e a r s .  Repair c o s t s  fo r  mechanica l  and e l ec t r i ca l  
sys tems i n  a t y p i c a l  b u i l d i n g  are  almost t h r e e  times h i g h e r  a f t e r  sys tem o p e r a t i o n s  exceed 15-20 
y e a r s  t h a n  t h e y  are d u r i n g  t h e  i n i t i a l  y e a r s .  
t h e  end o f  t h e i r  s e r v i c e a b l e  o r  economic l i f e  a t  t h e  20 y e a r  p o i n t  and shou ld  be replaced i n  t h e  
i n t e r e s t  o f  long- term economy. Continued p iecemeal  r e p a i r  of these components i s  more c o s t l y  i n  

Many e l ec t r i ca l  and mechanical  components r e a c h  
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the long run than replacement at the end of the economic life of the original components. 
Approximately 90 percent of NASA’s physical plant has been in service for over 25 years. 

A major thrust of this repair program is to help preserve the capabilities of the NASA physical 
plant, which has a capital investment of $5 .5  billion and a current replacement value of more 
than $15 billion. This work must be addressed and progressively accomplished. Otherwise, risks 
ace increased and future repair costs will be significantly greater. More importantly, there 
will be increased breakdowns, interruption of critical operations, and costly unscheduled repairs 
incurred. 

This program includes only facility repair work having an estimated cost not in excess of 
$ 1  million per project. 
accomplished by routine day-to-day facility maintenance and repair activities. 
estimated to cost more than $ 1 . 5  million are included as separate discrete projects in the budget 
request. 

The work is of such a nature and magnitude that it cannot be 
Repair projects 

PROJECT DESCRIPTION: 

Proposed repair projects for FY 1996 totaling $35 million are described under “WJECT COST m.” 
thus represents a modest request in relation to the continuing backlog of this type of work. 
projects that comprise this request are of the highest priority based on relative urgency and 
expected return on investment. 
the availability of critical facilities and program schedules. 
excess of $250,000 have not been individually described or identified by Center. 
request for this category is $410,000. 

This repair program has been distilled from requests in excess of $54 million, and 
The 

Deferral of this mission-essential work would adversely impact 
Projects estimated to cost not in 

The total 

During the course of the year, it is recognized that some rearrangement of priorities may be 
necessary. 
however, will be accomplished within total available repair resources. 
categories of work are described further in the “1: 

This may force a change in some of the items to be accomplished. Any such changes, 
The following broad 

a. Utility Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 9,850,000 

b. General Purpose Buildings . . . . . . . . . . . . . . . . . . . . . . .  5,800,000 

c. Technical Buildings/Structures . . . . . . . . . . . . . . . . . . . .  8,910,000 

d. Pavements and Drainage . . . . . . . . . . . . . . . . . . . . . . . .  5,720,000 

e. Building Exteriors and Roofs . . . . . . . . . . . . . . . . . . . . .  4,720,000 
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A. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  &U,QQ 

580,000 1.Repair Underground Sanitary Sewer System . . . . . . . . . . . . . . . . . . .  
Approximately 1,250 meters of sewer w i l l  be repaired i n  t h i s  p ro jec t .  Repairs w i l l  include 
placing l i n i n g  mater ial  i n  ex i s t ing  pipe and spot replacements. The system i s  over 40 years o l d  
and has been subjected t o  earthquakes, encroaching tree roots ,  and other  damage. The piping and 
j o i n t s  a r e  cracked causing waste t o  seep i n t o  t h e  ground and ground water t o  i n f i l t r a t e  i n t o  
system causing increased sewage treatment cos t .  
enough t o  cause waste t o  back up i n t o  buildings.  

T h i s  p ro jec t  w i l l  replace or  r epa i r  a s  needed 21,000 kPa piping d i s t r i b u t i o n  systems and 
in te r s t age  piping associated w i t h  t h e  compressors located i n  the  3.5-foot Hypersonic Wind Tunnel  
Auxil iar ies  Building ( N - 2 2 9 A ) .  The recent ly completed pressure s y s t e m s  r e c e r t i f i c a t i o n  
inspections have revealed a major port ion of the  in te r s t age  piping f o r  t h e  compressors i s  of 
substandard qua l i ty .  I f  weld f a i l u r e  occurs, it would pose danger t o  t h e  system, the  building, 
and t o  human l i f e .  

Tree roots  have caused numerous blockages severe 

660 ,000  2.Repair o f  Pressure Systems (N229A) . . . . . . . . . . . . . . . . . . . . . .  

3.Repai.r Steam Vacuum System Lines (N234A) . . . . . . . . . . . . . . . . . . .  400,000 
T h i s  p ro jec t  w i l l  replace the  high pressure steam l i n e s  i n  the  Steam Vacuum System (SVS)  of t h e  
Thermal Protection Laboratory Boiler Building. T h e  recent ly  completed in-house inspection of t h e  
high pressure steam l i n e s  i n  t he  SVS determined t h a t  a l l  welds i n  the  system were po ten t i a l ly  
defect ive due t o  substandard welding procedures. Twenty percent of the  welds were 
radiographically inspected and a l l  possessed non-acceptable weld defects  t h a t  could r e s u l t  i n  
piping f a i l u r e s  wh i l e  i n  serv ice .  I f  f a i l u r e  occurs, it would pose a danger t o  the  system and 
human l i f e .  

480,000 4.Repair of 80 X 120 Wind Tunnel Access Doors . . . . . . . . . . . . . . . . . .  
This pro jec t  w i l l  improve the  la tching  mechanisms and l i m i t  switches, and w i l l  provide 
maintenance access platforms and ladders .  
on the  doors, maintenance personnel cur rent ly  must climb out onto the  s t r u c t u r e s  high above t h e  
ground and crawl t o  the  la tching mechanisms t o  serv ice  them. 
not acceptable by NASA and OSHA standards.  Fai lure  t o  i n s t a l l  ladders and platforms may r e s u l t  
i n  i n j u r y  o r  l o s s  of l i f e .  

This pro jec t  w i l l  replace various components of t h e  Ames and Moffett F ie ld  center  wide potable 
and f i r e  water d i s t r ibu t ion  systems. The majority of piping, valves, and regulators  for  t h e  
water d i s t r ibu t ion  sys tems  a re  approaching 50 years of age. T h i s ,  coupled w i t h  corrosive 
subsurface conditions has degraded the  components t o  an unrel iable  s t a t e .  Fa i lure  t o  repai r  t h e  

I n  order t o  perform maintenance or  sa fe ty  inspect ions 

T h i s  i n h e r e n t l y  unsafe p rac t i ce  i s  

580,000 5.Repair Water Distribution System . . . . . . . . . . . . . . . . . . . . . . .  
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water d i s t r i b u t i o n  sys tems c o u l d  c a u s e  damage t o  e x i s t i n g  f a c i l i t i e s ,  i n j u r y  t o  p e r s o n n e l ,  and  
con tamina t ion  of potable water s u p p l y .  

6 .Rep laceWaterPumps  (N234) . . . . . . . . . . . . . . . . . . . . . . . . . .  460,000 
T h i s  project w i l l  increase t h e  r e l i a b i l i t y  o f  t h e  Thermal P r o t e c t i o n  L a b o r a t o r y  Cool ing  Water 
System s u p p o r t i n g  t h e  t e s t i n g  performed i n  N234A and N238, by  r e p l a c i n g  t h e  h i g h  p r e s s u r e  c o o l i n g  
water pumps, motors, and bases. These pumps p r o v i d e  c r i t i c a l  c o o l i n g  water t o  t h e  h i g h  e n e r g y  
A r c  Jet  Electrode Assemblies, C o n s t r i c t e d  A r c  Column, Nozzle Throa t  S e c t i o n ,  a n d  Power Bus 
Subsystem. Pump f a i l u r e  w i t h  a c o r r e s p o n d i n g  d r o p  i n  c o o l i n g  water f l o w- r a t e  c o u l d  create 
c a t a s t r o p h i c  f a i l u r e  of equipment 'and danger  t o  p e r s o n n e l .  

7 . R e p a i r D u c t W o r k  (N239) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,000  
T h i s  project  w i l l  repair e x i s t i n g  d u c t  work i n  t h e  L i f e  S c i e n c e s  Research  L a b o r a t o r y .  I n t e r n a l  
sound i n s u l a t i o n  w i l l  be removed and  d u c t s ,  a i r  h a n d l e r s ,  and  components w i l l  be c l e a n e d .  Access 
p a n e l s  w i l l  be i n s t a l l e d  f o r  d u c t  and h e a t i n g  c o i l  maintenance .  A w a l l  w i l l  be c o n s t r u c t e d  
around t h e  a i r  i n t a k e  ven t  t o  e l i m i n a t e  e x c e s s  d i r t  and fume i n g e s t i o n .  B u i l d i n g  N-239 l a b  areas 
r e q u i r e  100 p e r c e n t  o u t s i d e  a i r .  Over t h e  y e a r s  d i r t  and d u s t  have accumulated  i n  d u c t s  and  
equipment.  The h i g h  v e l o c i t y  and  a i r  volume i n  t h e  d u c t s  d i s t u r b s  t h e  d u s t  and  creates 
p a r t i c u l a t e  f l o w  th roughout  t h e  b u i l d i n g .  

B. v c h  W e r  f D F m  . . . . . . . . . . . . . . . . . . . . . .  $1.320.004 

1.Repair Dryden Central  Steam P l a n t  (4886) . . . . . . . . . . . . . . . . . . .  240,000  
T h i s  p r o j e c t  r e p l a c e s  t h e  e x i s t i n g  sys tem w i t h  t w o  new 1 1 2  kW n a t u r a l  g a s  f i r e d  steam boi lers ,  
de-aerator and condensate  r e c o v e r y  system, a s s o c i a t e d  p i p i n g ,  compute r ized  water t r e a t m e n t  
system, a n d  an  a i r  p o l l u t i o n  c o n t r o l  sys tem.  B u i l d i n g  4886 is  t h e  main s o u r c e  o f  h e a t  f o r  
B u i l d i n g  4800, Dryden's l a r g e s t  b u i l d i n g ,  a n d  two o f  Dryden's major hangars ,  B u i l d i n g s  4801 and 
4802. T h i s  sys tem was c o n s t r u c t e d  i n  1954 and  a l l  components have exceeded t h e i r  u s e f u l  l i f e  
expec tancy .  The steam d i s t r i b u t i o n  system, i n c l u d i n g  a i r  h a n d l e r s  and  d i s t r i b u t i o n  p i p i n g ,  i s  
a l r e a d y  i n  p l a c e ,  b u t  t h e  bo i l e r  must be r e p l a c e d  i n  order t o  make t h e  sys tem e f f i c i e n t .  

2.Repair Dryden 35,000 V o l t  Circuit  . . . . . . . . . . . . . . . . . . . . . . .  450,000 
T h i s  p r o j e c t  w i l l  replace an  u n r e l i a b l e  power t r a n s m i s s i o n  sys tem between S u b s t a t i o n  16  and 
B u i l d i n g  4840 w i t h  a new six-way d u c t  bank w i t h  i n d i v i d u a l  cables f e e d i n g  e a c h  t r a n s f o r m e r  from 
S u b s t a t i o n  1 6 .  Manhole E-25A w i l l  be removed and replaced due t o  v i o l a t i o n  o f  N a t i o n a l  Elect r ical  
Codes. I f  e x i s t i n g  35 kV f e e d e r  cables were t o  f a i l ,  t h e  f a i l u r e  o r  e x p l o s i o n  would damage the  
d u c t ,  making it imposs ib le  t o  remove t h e  damaged cable or  t o  p u l l  a new cable i n  t h e  damaged 
d u c t .  The e x i s t i n g  t r a n s f o r m e r s  have no separate o v e r- c u r r e n t  p r o t e c t i o n  w i t h i n  t h e  manhole, so 
i f  one t r a n s f o r m e r  f a i l s ,  t h e y  a l l  f a i l .  
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3 .  Repair Roads, Paving, and Main Parking Area . . . . . . . . . . . . . . . . . .  630,000 
This pro jec t  provides f o r  t h e  r epa i r  of roads, paving, and parking areas  including some f l i g h t  
l i n e  areas .  The work includes t h e  r epa i r  of cracked pavement and potholes, resurfacing 
approximately 24 ,000  square meters of asphal t  pavement, and t h e  realignment of Forbes Avenue 
roadway. This pro jec t  i s  needed t o  br ing t h e  ex i s t ing  roads, paving, and parking areas  back i n t o  
maintainable condition.  Continued neglect of f l i g h t  l i n e  areas  w i l l  cause foreign object  damage 
(FOD) t o  a i r c r a f t  engines, t i res ,  and landing gear sys tems ,  and may cause damage t o  a i r c r a f t  
ground equipment (making some areas  unusable fo r  a i r c r a f t ) .  Forbes Avenue roadway sa fe ty  i s  
compromised due t o  drainage problems and poor s ight  d is tances .  

C.  m d  Snace F-Center I G S m  . . . . . . . . . . . . . . . . . . . . . . .  $2.8OO.OOQ 

This pro jec t  provides f o r  t h e  r epa i r  of port ions of roofs on Buildings 28 and 1 7 .  The work 
involves t h e  replacement of 4 ,500  square meters on the  Technical Processing F a c i l i t y  ( 2 8 )  and 
1,800 square meters on Administrative Support Building ( 1 7 ) .  T h e  work includes removal of 
ex i s t ing  roof assemblies down t o  t h e  s t ruc tu re  and t h e i r  replacement w i t h  new insula t ion  and 
modified membrane roof system. These roofs have a h is tory  of leaks and drainage problems. The 
new roofing s y s t e m  w i l l  remedy the  defec ts  and reduce maintenance cos t s .  

This pro jec t  w i l l  provide f o r  t h e  r epa i r  of building e x t e r i o r  components on the  north s ide  of t h e  
Research Projec ts  Laboratory (Building 2 ) .  The project  i n c l u d e s  replacement of ex i s t ing  e x t e r i o r  
metal panel sys tems  and windows as  well a s  masonry repa i r s .  I n  addi t ion,  t h i s  pro jec t  w i l l  
replace induction u n i t  component pa r t s ,  including modifications t o  the associated secondary water 
systems and a i r  handling u n i t s .  Asbestos w i l l  be removed a s  required.  T h i s  bui lding shows 
numerous signs of water damage due t o  de ter iora t ion  of t h e  e x t e r i o r  wall s y s t e m .  The proposed 
work w i l l  r e s t o r e  f a c i l i t y  i n t e g r i t y  and minimize po ten t i a l  loss  of government property due t o  
water damage. 

1 . R e p l a c e  Roofs, Buildings 28 and 17 . . . . . . . . . . . . . . . . . . . . . .  700,000 

2 . R e p a i r  Exterior of Research Projects Lab (2)  . . . . . . . . . . . . . . . . .  900,000 

3 .  Repair Air Handling U n i t s  and Controls, Buildings 16 and 26  . . . . . . . . . .  650,000 
This pro jec t  provides fo r  the  replacement of a i r  handling u n i t  components and re l a t ed  piping and 
controls  i n  Logist ic  and Supply Fac i l i ty ,  Building 1 6  and Space Science and Data Center, Building 
26 .  Asbestos w i l l  be removed as  required.  The ex i s t ing  cont ro l  valves f o r  t h e  induction u n i t s  
need t o  be replaced because t h e y  frequently malfunction a f t e r  becoming clogged with sca le .  Other 
components which have de ter iora ted  and need t o  be replaced include the  induction u n i t  drain pans, 
piping, and d i e l e c t r i c  couplings. Heat exchangers need t o  be provided i n  Building 2 6  t o  prevent '  
contamination of t h e  secondary water system by t h e  primary s y s t e m .  The a i r  handling u n i t s  i n  
these buildings have exceeded t h e i r  design l i f e  and a re  inadequate fo r  t he i r  present usage. 
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4 .  Repair Electrical Systems, Various Buildings . . . . . . . . . . . . . . . . . 550,000 
This project  provides fo r  the  replacement of motor cont ro l  centers  i n  Building 5. I n  addi t ion,  
replacement of individual  wall mounted motor s t a r t e r s  i n  Buildings 16 ,  1 7 ,  18,  1 9 ,  20 ,  and 25 
w i t h  cent ra l ized  motor control  centers  i s  included. This pro jec t  i s  required t o  replace 
e l e c t r i c a l  equipment which i s  i n  poor condition due t o  age and excessive usage. 
obsolete and replacement p a r t s  a r e  of ten  not ava i lab le .  
improve maintainabi l i ty  and r e l i a b i l i t y .  

The equipment i s  
Replacement of t h i s  equipment w i l l  

u&&QQQ 
1.Repair Curtain W a l l ,  Space Flight Support Facil ity (264) . . . . . . . . . . . 900,000 

D .  Jet (JPU . . . . . . . . . . . . . . . . . . . . . . . . .  

This project  w i l l  r epa i r  approximately 2 ,200 square meters of ex i s t ing  cur t a in  wall on the  north 
and eas t  facades of t h i s  e ight  s to ry  bui lding.  A new cur t a in  wall system w i l l  be at tached t o  t h e  
ex te r io r  of t h e  ex i s t ing  sys t em u t i l i z i n g  t h e  ex i s t ing  v e r t i c a l  mullions f o r  s t r u c t u r a l  support .  
The new system w i l l  include new glazing and g u t t e r s .  The bui lding has a severe leakage problem 
and g lass  p l a t e s  have f a l l e n  ou t .  Hazardous conditions have resul ted  from water passing through 
t h e  cur ta in  wall and soaking t h e  carpet ,  e l e c t r i c a l  cords, and equipment. 

2 .  Refurbish Corridors, Control Systems Laboratory (198) . . . . . . . . . . . . . 650,000 
T h i s  project  w i l l  replace approximately 730 square meters of de ter iora ted ,  outdated f i n i s h  
d e t a i l s .  The work includes replacement of c e i l i n g  panels, carpet ing,  and pa in t ing .  N e w  duct 
work w i l l  be provided fo r  the r e t u r n  a i r  plenum. A l l  doors w i l l  be replaced w i t h  20 minute f i r e  
ra ted  doors. 
increase i n  building population. Renovation of t h e  heating, ven t i l a t ing ,  and a i r  conditioning 
sys t em i s  required t o  eliminate the  corr idor  a s  a r e t u r n  plenum. 
of t h e  corr idors  w i l l  be removed and openings closed. 
provide f i r e  r a t ed  ce i l ings  and doors t o  conform w i t h  l i f e- s a f e t y  building codes. 

The building has been converted from laboratory space t o  o f f i c e s  w i t h  a s ign i f i can t  

Return a i r  r e g i s t e r s  a t  t h e  end 
The corr idors  a re  being renovated t o  

450,000 3.Repair Exterior, Physical Science Laboratory (183) . . . . . . . . . . . . . . 
T h i s  project  provides f o r  the  r epa i r  of approximately 2 , 9 0 0  square meters of the  e x t e r i o r  surface 
of Building 183. 
panels.  Included is  caulking and f lash ing  around doors, windows, and o ther  openings. The e a s t  
and west masonry walls w i l l  be cleaned, repainted, and waterproofed. A l l  window wall glazing i n  
t h e  lower lobby area w i l l  be removed and replaced. The e x i s t i n g  p l a s t e r  walls have de ter iora ted ,  
cracked, and peeled. Mortar j o i n t s  i n  the  masonry walls a re  p i t t e d .  Caulking and f lash ing  
around windows and other  openings a re  dr ied and cracked. These conditions allow water t o  4 

penetrate  the  bui lding.  

The project  w i l l  remove ex i s t ing  coatings,  and repa i r  and resea l  p l a s t e r  
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. . . . . . . . . . . . . . . . . . . . .  600,000 4.Repair Paving, Upper West Parking Lot 
The project  w i l l  remove and replace approximately 12,000 square meters of asphal t  paving on t h e  
upper w e s t  parking l o t  including a port ion of Explorer Road and parking areas  adjacent t o  it from 
Gyro Road on t h e  w e s t  t o  t h e  in te r sec t ion  of Pioneer Road on the  east .  The pavement w i l l  be 
removed and t h e  area w i l l  be regraded. A new 150 mm aggregate base and 75 mm asphal t  paving w i l l  
be placed. The pavement i s  30 years 
old and i s  severely de te r io ra ted .  Slurry coating i s  not j u s t i f i a b l e  a s  the  sub-base i s  unstable 
and would not hold up under constant t r a f f i c .  I n  addition,  approximately 50 more parking spaces 
w i l l  be created by res to r ing  t h e  l o t  w i t h  2.5 meter s t a l l s .  

Included w i l l  be a new concrete surface drainage system. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  E. -er CJSCl 2.750.000 

1.Repair Access Road, White Sands Test Facility 900,000 . . . . . . . . . . . . . . . . .  
T h i s  project  provides f o r  repai r  of the  main access road t o  t h e  White Sands Test F a c i l i t y  (WSTF). 
The work cons is t s  of repa i r ing  t h e  approximately 9 . 7  kilometer long by 7 . 3  meters w i d e  road. The 
repa i r  w i l l  include crack sea l ing  of approximately 7 6 , 1 0 0  square meters of ex i s t ing  pavement and 
laying a 51  mill imeter th ick  hot mix overlay.  I n  addition,  t h e  shoulders w i l l  be ra ised  t o  match 
the  new surface,  s e t t l i n g  basins w i l l  be dug a t  locat ions on the  upstream side,  and t h e  
downstream shoulders w i l l  be engineered t o  prevent undercutting. 
major repai r  s i n c e  it was constructed i n  1 9 6 3 .  Normal wear and t e a r  over t h e  l a s t  31 years, plus  
addi t ional  heavy construction t r a f f i c  i n  t h e  l a s t  15 years, have made t h e  replacement of the  
surface necessary. Without major r epa i r  and a new surface, continued degradation of the  road 
w i l l  r e s u l t  i n  major damage t o  the  road base necess i ta t ing  a considerably more expensive repa i r .  

The access road has not had a 

2. Repair Aircraft Operations Facilities, Various Buildings, 
Ellington Field 500,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T h i s  project  provides f o r  se lec t ive  repai r  and/or replacement of a r c h i t e c t u r a l ,  s t r u c t u r a l ,  
mechanical, and e l e c t r i c a l  s y s t e m s  i n  various buildings a t  El l ington F i e l d .  The work includes 
replacement of i n t e r i o r  and ex te r io r  building and roofing components, access modifications, a i r  
conditioning and condensing u n i t s ,  e l e c t r i c a l  panels, transformers, l ightn ing  protect ion,  wiring, 
and l i g h t s .  
sys t ems  have exceeded t h e i r  l i f e  expectancy. 
current  l i f e  safe ty  standards.  

T h e  f a c i l i t i e s  a re  over 40  years o ld  and many of the  buildings’ components and 
These repai rs  w i l l  br ing the  buildings up t o  

3.Repair Avionics Systems Laboratory Mechanical Systems (16) . . . . . . . . . .  900,000 
T h i s  project  provides f o r  repai r  of heating, ven t i l a t ing ,  and a i r  conditioning (HVAC) equipment 
i n  t h e  Avionics Systems Laboratory. Also included i s  the  i n s t a l l a t i o n  of an automatic spr inkler  
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sys t em.  Work includes the  repair/replacement of air-handler casing and s t r u c t u r e s ,  valves, and 
fan s c r o l l  assemblies. The ex i s t ing  outdated HVAC cont ro l  sys t ems  w i l l  be replaced w i t h  energy 
e f f i c i e n t  cont ro ls .  This pro jec t  w i l l  replace primary HVAC equipment t h a t  i s  over 30 years o ld  
and beyond i ts  useful  l i f e .  The new HVAC sys tem w i l l  provide e f f i c i e n t ,  r e l i a b l e ,  and economical 
serv ice  t o  t h e  f a c i l i t y .  

. 4.Repair Roads, Various Locations . . . . . . . . . . . . . . . . . . . . . . . .  450,000 
T h i s  project  provides f o r  major r epa i r s  of roads a t  t h e  center.  The work includes f i v e  d i s t r i c t  
locat ions along F i r s t ,  Second, Fourth, and F i f t h  S t r e e t s .  The work w i l l  include t h e  replacement 
of base material ,  replacement of worn surface material ,  and striping/marking f o r  i d e n t i f i c a t i o n  
and t r a f f i c  control .  The center 's  roads a re  a t  t h e  end of t h e i r  serv ice  l i f e  and have received 
only minimal surface maintenance s i n c e  construction i n  1 9 6 2 .  

F. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $- 

480,000 1.Replace Roof, Vertical Processing Facility . . . . . . . . . . . . . . . . . .  
This pro jec t  replaces approximately 2 ,200  squares meters of de ter iora ted  bui l t- up roofing on t h e  
Ver t ica l  Processing F a c i l i t y .  
ac t ions  can no longer provide watertight i n t e g r i t y .  
roofing, insulat ion,  gu t t e r s ,  downspouts, and l ightn ing  pro tec t ion .  

The roof has f a i l e d  t o  t h e  e x t e n t  t h a t  maintenance and repa i r  
Work i n c l u d e s  removal and replacement of 

8 0 0 , 0 0 0  2. Repair Wharf Slip at Hangar AF . . . . . . . . . . . . . . . . . . . . . . . .  
T h i s  p ro jec t  r epa i r s  approximately 200 meters of f a i l i n g  seawall a t  t h e  Hangar AF Wharf S l i p .  
The seawall has had recent interim repa i r s  i n  an attempt t o  slow s t r u c t u r a l  degradation u n t i l  
t h i s  permanent repai r  can be accomplished. Sheet p i l i n g  w i l l  be sealed, b a c k f i l l  replaced, with 
adjacent concrete s labs  s t a b i l i z e d  and/or replaced, a s  appropriate .  

3.Replace Utility Annex Pumps and Controls . . . . . . . . . . . . . . . . . . .  700,000 
This pro jec t  replaces three  de ter iora ted  f i r e x  pumps f o r  which spare p a r t s  a re  no longer 
ava i l ab le .  
In terna l  inspections have revealed severe de ter iora t ion  and erosion.  

The pro jec t  w i l l  a l s o  provide f o r  a new r e c i r c u l a t i o n / t e s t  l i n e  a t  the  u t i l i t y  annex. 

4. Remove/Install Bridge Expansion Joints, 
Banana and Indian River Bridges . . . . . . . . . . . . . . . . . . . . . .  600,000 

T h i s  project  replaces approximately 1,500 meters of bridge deck expansion j o i n t s  on t h e  Banana 
and Indian River bridges.  Deterioration of ex i s t ing  j o i n t s  i s  jeopardizing t h e  s t r u c t u r a l  
i n t e g r i t y  of the  two bridges.  
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5.Repair Roads and Paved ATeas, Various Locations . . . . . . . . . . . . . . .  600,000 
This pro jec t  r epa i r s  approximately 60,000 square meters of paving throughout the  Kennedy Space 
Center .  Surface courses w i l l  be sealed o r  replaced a s  appropriate,  base courses repaired o r  
replaced a s  necessary, and r e s t r i p i n g  accomplished. Surface water runoff cont ro l  w i l l  a l s o  be 
provided a s  required by environmental regulat ions.  

6.Repair Flame Deflection Systems . . . . . . . . . . . . . . . . . . . . . . . .  570,000 
This pro jec t  r epa i r s  de ter iora ted  flame def lec tors  which a r e  pa r t  of Space S h u t t l e  Launch Complex 
Pads A and B.  Launch vibrat ions have caused la rge  sect ions t o  separate  during vehicle  l i f t  o f f .  
Flame retardant  concrete and s t e e l  coatings, w i l l  be replaced, a s  well a s  corroded s t r u c t u r a l  
steel components. The pro jec t  w i l l  a l s o  evaluate a l t e r n a t e  pos i t ions  f o r  the  de f l ec to r  u n i t s  i n  
an e f f o r t  t o  reduce t h e  corrosive e f f e c t  of launch a c t i v i t y .  

G .  -Research C- . . . . . . . . . . . . . . . . . . . . . . . . .  $4.770. O O Q  

1. Repairs t o  Central Heating and Steam Generating Facil i ty (1215) . . . . . . . .  900,000 
T h i s  project  provides fo r  t h e  replacement of t h e  ex i s t ing  cont ro l  systems fo r  t h e  bo i l e r s ,  a i r  
compressors, and t h e  cen t ra l  alarm system a t  the  Central  Heating and Steam Generation F a c i l i t y  
which serves LaRC's West Area. The new cen t ra l  control  s t a t i o n  w i l l  be environmentally enclosed 
and control led.  The project  w i l l  include an approximately 93 square meter addi t ion t o  the  
f a c i l i t y  t o  o f f s e t  t h e  space required by t h e  replacement control  s t a t i o n .  The ex i s t ing  control  
panel i s  over 4 5  years old and requires  replacement t o  assure continued safe  operation, reduce 
maintenance, and increase r e l i a b i l i t y  and ef f ic iency.  

2 .  Replace Liquid Rheostat Serving Unitary Wind Tunnel (1251) . . . . . . . . . .  920,000 
T h i s  p ro jec t  provides f o r  t h e  replacement of t h e  ex i s t ing  l i q u i d  rheostat  which provides cont ro l  
of the  e l e c t r i c a l  power t o  a p a i r  of synchronous main dr ive motors f o r  t h e  Unitary Wind Tunnel .  
The work t o  be accomplished i n c l u d e s  t h e  removal of the  ex i s t ing  l i q u i d  rheostat ,  modifications 
t o  piping and wiring t o  provide f o r  the  i n s t a l l a t i o n  of the  new equipment, and t h e  i n s t a l l a t i o n  
of a new l iqu id  rheostat  and associated mechanical and cont ro l  components. The l i q u i d  rheostat  
was i n s t a l l e d  i n  the  m i d  1950 's  and replacement p a r t s  a re  d i f f i c u l t  t o  loca te .  Fa i lure  t o  
replace t h e  l i q u i d  rheostat  a s  scheduled w i l l  r e s u l t  i n  increased losses  of tunnel operating time 
and possible  shutdown of the  f a c i l i t y  i f  a catastrophic f a i l u r e  occurs.  
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3.Repairs t o  High Pressure Systems, Various Facil it ies . . . . . . . . . . . . .  700,000 
This pro jec t  provides f o r  the  r epa i r s  t o  the  high pressure systems a t  various f a c i l i t i e s .  
work t o  be done under t h i s  pro jec t  includes t h e  replacement of defect ive piping, valves, and 
f i t t i n g s ;  radiographic inspection of welds; and repa i r  of defec t ive  welds. The systems t o  be 
repaired include piping sys tems  and pressure vessels  a t  t h e  West Area Steam Generating F a c i l i t y  
(1215), t h e  Steam Distr ibut ion System, t h e  Jet Exit  T e s t  F a c i l i t y ,  t h e  East Area Compressor 
S ta t ion  ( 6 4 6 ) ,  and t h e  Unitary Wind Tunnel (1251). These systems a r e  being analyzed and spot 
inspected under Langley Research C e n t e r ' s  ongoing Recer t i f ica t ion  Program. 
pro jec t  i s  e s s e n t i a l  t o  ensure  t h e  sa fe  and e f f i c i e n t  operation of these f a c i l i t i e s .  

The 

Completion of t h i s  

4 .  Replacement of Substations, Various Locations . . . . . . . . . . . . . . . . .  900,000 
T h i s  p ro jec t  provides f o r  t h e  replacement of 208 vo l t  substat ion "LF-100," 480 vol t  substat ion 
"PF-100," and 480 vo l t  Substation Number 5 .  The pro jec t  w i l l  include replacement of the  a i r  
swi tch ,  secondary switchgear, and drawout c i rcu i t  breakers f o r  each of t h e  subs ta t ions .  The 
switchgear, breakers, and primary a i r  switch fo r  each substat ion a r e  obsolete  and replacement 
p a r t s  a r e  d i f f i c u l t  t o  obtain.  Substations 'LF-100" and "PF-100" a r e  over 40 years o ld .  The 
replacement of these substat ions w i l l  reduce maintenance, reduce downtime, and improve system 
r e l i a b i l i t y  and sa fe ty  f o r  the  f i v e  f a c i l i t i e s  served. 

5.Replace Roof, Engineering Building (1209) . . . . . . . . . . . . . . . . . . .  850,000 
T h i s  pro jec t  provides f o r  replacement of approximately 4,830 square meters of ex i s t ing  built- up 
roofing on t h e  Engineering Building ( 1 2 0 9 ) .  The new roof w i l l  cons is t  of tapered r i g i d  roof 
insula t ion  t o  provide a 2.08 cent imeter  per meter slope covered by a 4-ply built- up roof s y s t e m .  
The new roof w i l l  be complete w i t h  roof dra ins  and associated plumbing, f lashing,  f a sc ia ,  p i t ch  
pockets, cant s t r i p s ,  gravel s tops,  and new expansion j o i n t s  a s  required.  Water which has become 
trapped between layers  of t h e  1 7  year old built- up roofing causes the  roof t o  expand due t o  
temperature changes, causing f u r t h e r  damage. The roof replacement i s  necessary t o  e n s u r e  t h e  
i n t e g r i t y  of t h i s  f a c i l i t y  and t o  prevent damage t o  c r i t i c a l  engineering and planning f i l e s ,  
o r i g i n a l  drawings, and computer sys t ems .  I 

83.550.000 €I. 1 . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Repair Central Water System, Walcott and S. Taylor Roads . . . . . . . . . . .  900,000 

T h i s  p ro jec t  provides f o r  the  r epa i r  of t h e  cen t ra l  water d i s t r i b u t i o n  system. 
the  replacement or  c leaning/rel ining of corroded and clogged water mains and replacement of a l l  
shutoff valves and f i r e  hydrants located along Walcott and S .  Taylor Roads. 
increase water pressure and improve water qua l i ty  fo r  the  various buildings being serviced from 

The work includes 

T h i s  p ro jec t  w i l l  
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t he  water mains. Mineral deposi ts  on t h e  ins ide  of the  water mains  have caused a general  
reduction i n  water flow and water pressure throughout t h e  C e n t e r .  T h i s  p ro jec t  is  p a r t  of a 
multi-year program t o  increase water pressure and improve water qua l i ty  f o r  t h e  various bui ldings 
served. 

b 

2 .  Repair Steam Trenches, Out ly ing  Areas 11 900,000 . . . . . . . . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  t h e  r epa i r  and replacement of piping and valves a t  locat ions near 
Buildings 24,  34, 107,  45, 87 ,  and 88 i n  t h e  cen t ra l  steam d i s t r i b u t i o n  sys t em.  The locat ions 
w i l l  a l s o  require  road excavation, t rench cover replacement, drainage and manhole repai rs ,  piping 
and valve re insula t ion ,  trench water l e v e l  sensor i n s t a l l a t i o n ,  roadway resurfacing, and s i t e  
res tora t ion .  Exist ing conditions include collapsed sec t ions  of t rench and roadway; severe 
concrete de te r io ra t ion  due t o  road s a l t s  and freeze-thaw cycling; advanced corrosion of 
condensate piping and pipe supports due t o  t h e  t r e n c h  environment; and poor condition of steam 
l i n e  insulat ion,  valves, and expansion j o i n t s .  T h i s  p ro jec t  w i l l  provide safe ,  r e l i a b l e  steam 
service t o  c r i t i c a l  research buildings and administrative funct ions.  

3 . R e p l a c e  Research Analysis Center Roof (142) . . . . . . . . . . . . . . . . . .  450,000 
T h i s  p ro jec t  provides f o r  t h e  i n s t a l l a t i o n  of a new roof on the  low and high roof areas  of the  
ex i s t ing  bui lding.  The work includes a new built- up roof membrane, insula t ion ,  and f lash ing .  
The ex i s t ing  roof membrane has separated i n  various locat ions and has caused roof leaks i n t o  t h e  
operations center below. The new roof system w i l l  prevent possible  damage t o  sens i t ive  computer 
equipment i n  t h e  operations center .  

4 . R e p a i r  2400 V o l t  Switchgear, Subs ta t ion  G . . . . . . . . . . . . . . . . . . .  900,000 
T h i s  project  provides f o r  t h e  r ehab i l i t a t ion  of the  2 . 4  kV switchgear i n  Substation G ( 4 3 ) .  I t  
w i l l  replace t h e  ex i s t ing  2 . 4  kV outdoor metal-clad switchgear w i t h  modern switchgear, replace 
the  associated 3 4 . 5  kV-2.4 kV  transformer w i t h  a new voltage regulat ing transformer, and 
r e d i s t r i b u t e  feeder cable t o  balance substat ion loading. T h i s  pro jec t  w i l l  improve r e l i a b i l i t y  
and reduce the  high l eve l  of maintenance needed t o  keep t h e  system operational f o r  t h e  
i n s t i t u t i o n a l  and c r i t i c a l  research loads.  

5 . R e p a i r G u e r i n R o a d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,000 
T h i s  project  provides fo r  the  repai r  and replacement of the  water mains, hydrants, gas l i n e s ,  and 
pavement of Guerin Road. The ex i s t ing  hydrants and t r a n s i t e  water main w i l l  be removed and 
replace t o  r epa i r  t h e  water sys t em.  F u l l  depth aspha l t i c  pavement w i l l  be u t i l i z e d  t o  r epa i r  t h e  
road surfaces and t h e  high pressure na tura l  gas l i n e  w i l l  be repaired and replaced t o  provide low 
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pressure gas serv ice .  Repair and replacement of t h e  underground u t i l i t i e s  i s  required t o  m e e t  
code requirements and t o  increase s y s t e m  r e l i a b i l i t y  and sa fe ty .  

1 . u  . . . . . . . . . . . . . . . . . . . . . . .  B4.30Q.000 

1.Repairs to  Past T e s t  &ea Industrial Water Pump House (4567) . . . . . . . . .  800,000 
T h s  project  provides f o r  t h e  i n s t a l l a t i o n  of a new 26 ,000  l i ters-per-minute diesel-driven pump 
w i t h  associated piping and controls  t o  replace th ree  non-operating u n i t s  i n  t h e  East T e s t  Area 
Indus t r i a l  Water Pump House. The th ree  non-operating u n i t s  w i t h  t h e i r  associated piping and 
obsolete controls  w i l l  be removed and cannibalized t o  maintain four s imi lar  u n i t s  which remain 
operat ional .  The pumps being replaced a re  out of production and p a r t s  a r e  no longer ava i l ab le .  
T h i s  pro jec t  w i l l  reduce t h e  po ten t i a l  fo r  outages during t e s t i n g  a c t i v i t i e s .  

2.Repairs to  High Pressure Piping System . . . . . . . . . . . . . . . . . . . .  900,000 
T h i s  pro jec t  provides f o r  t h e  replacement of approximately 3,500 meters of high pressure gas 
piping and associated components throughout t h e  C e n t e r .  T h i s  piping i s  pa r t  of the  high pressure 
d i s t r ibu t ion  sys tem f o r  hydrogen, hel ium,  nitrogen, and high pur i ty  a i r .  This sys t em provides 
c r i t i c a l  support t o  major t e s t  programs. I t  i s  very old,  de ter iora ted ,  and continued piecemeal 
r epa i r s  a r e  cos t ly  and d is rupt ive  t o  t e s t i n g  a c t i v i t i e s .  

3.Repair Roads and Paved Areas, Various Locations . . . . . . . . . . . . . . . .  800,000 
T h i s  pro jec t  provides fo r  the  r epa i r  and resurfacing of approximately 7 0 , 0 0 0  square meters of 
de ter iora ted  roads, parking areas ,  and hardstands. Scope includes r epa i r  of damaged base course, 
appl icat ion of tack coats,  overlaying w i t h  a spha l t i c  paving and/or s e a l  coat,  and pa in t ing  of 
parking s t r i p e s  and road markings. Deteriorated concrete pavements w i l l  be repaired by 
replacement of damaged s labs  and jo in t  sea l ing  mater ia l s .  These road surfaces and hardstands 
provide primary access t o  key test ,  development, and production f a c i l i t i e s .  

4.Repair Interior of Power Systems Laboratory (4475) . . . . . . . . . . . . . .  900,000 
T h i s  pro jec t  provides fo r  r epa i r s  t o  the  i n t e r i o r  of Building 4475. Scope includes t h e  
replacement of t h e  heating, ven t i l a t ion ,  and a i r  conditioning sys tem;  and res to ra t ion  of t h e  
e l e c t r i c a l  d i s t r ibu t ion  and f i r e  alarm sys t ems .  Also included i s  the  r e s to ra t ion  of t h e  i n t e r i o r  
surfaces,  restrooms, i n t e r i o r  l ight ing ,  emergency e x i t  signs,  e t c .  Building 4475 i s  a 1,200 
square meter high bay f a c i l i t y .  I t  i s  30 years old and maintenance in tens ive .  Restoration of 
t h i s  f a c i l i t y  w i l l  bring it i n t o  compliance w i t h  applicable codes, reduce operating costs ,  and 
s ign i f i can t ly  improve i t s  funct ional i ty .  
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5.Repair Roof of D e v e l o p m e n t a l  Processes L a b o r a t o r y  ( 4 7 1 1 )  900,000 . . . . . . . . . . .  
This pro jec t  provides f o r  r epa i r s  t o  t h e  roof on Building 4 7 1 1 .  
R-30 roof insula t ion  system; a 6 ,400 square meter sloped standing-seam metal roof; new gu t t e r s ,  
downspouts, and i n t e r i o r  drains;  replacement of f lashing;  and removal of unnecessary expansion 
j b i n t s  and vents .  The ex i s t ing  roof has already exceeded i t s  l i f e  expectancy and i s  very 
de ter iora ted .  
maintenance costs ,  and provide energy cost  savings.  

Work includes i n s t a l l a t i o n  of an  

Repair of t h i s  roof w i l l  preserve t h e  i n t e g r i t y  of the  f a c i l i t y ,  reduce 

$LAS.QQ . .  J . I V  . . . . . . . . . . . . . . . . . . . . . . . . .  

850,000 1.Repair Component  Ablator T h e r m a l  O x i d i z e r s  (318) . . . . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  the  r epa i r  of two thermal oxidizers  i n  t h e  Component Ablator F a c i l i t y ,  
Building 318. 
and d i s to r t ions ,  inadequate ductwork, and a poorly configured exhaust system f o r  the  c u r r e n t  
layout and use of t h e  f a c i l i t y .  
major components of t h e  thermal oxidizer  sys tem,  including t h e  re f rac tory  l in ing ,  t h e  flow 
control  valves, t h e  i n l e t  and exhaust valves, and the  repai r  and paint ing of a l l  rusted metal 
components. These repa i r s  a re  required t o  ensure the  mechanical i n t e g r i t y  and r e l i a b i l i t y  of t h e  
two thermal oxidizers  which support External Tank production c r i t i c a l  operat ions.  

The thermal oxidizers  a r e  suf fer ing  from metal fa t igue ,  premature chamber buckling 

Scope includes r epa i r  or  replacement, a s  necessary, of a l l  t he  

500,000 2 .  Repair R o a d s  and P a v e d  Areas, Various L o c a t i o n s  . . . . . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  the  r epa i r  and resurfacing of approximately 40,000 square meters of 
de ter iora ted  roads. Scope includes r epa i r  of damaged base course, appl ica t ion  of tack coats,  
overlaying w i t h  a spha l t i c  paving and/or sea l  coat,  and paint ing of road markings. 
concrete pavements w i l l  be repaired by replacement of damaged s labs and jo in t  sea l ing  mater ials .  
The majority of the  work i s  on Saturn Blvd. which i s  the  route  used t o  t ranspor t  the  External 
Tank from the  Manufacturing Building t o  the  barge dock fo r  shipment t o  Kennedy Space Center. 

Deteriorated 

K .  Stennis Snam C m e r  (SSCl . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1-Q 

. . . . . . . . . . . . . . . . . . . . . . . . .  700,000 1.Replace Motor C o n t r o l  C e n t e r s  
T h i s  pro jec t  provides f o r  replacement of motor cont ro l  centers  (MCCs)  and power d i s t r ibu t ion  
panels i n  various f a c i l i t i e s .  Most of the  u n i t s  a re  over 2 5  years o ld  and spare p a r t s  a re  no 
longer avai lab le .  
t h e  f a c i l i t i e s  have outgrown t h e i r  o r ig ina l  MCCs and power d i s t r i b u t i o n  panels .  T h i s  project  
w i l l  improve r e l i a b i l i t y ,  maintainabi l i ty ,  and provide safe  e l e c t r i c a l  systems fo r  various 

Many of the  MCC’s  require  modifications t o  meet code requirements. Several of 
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s i t e / t e s t ,  maintenance, warehouse, engineering, l o g i s t i c s ,  and laboratory operations on t h e  
C e n t e r .  

2.Repair Bascule B r i d g e  Controls . . . . . . . . . . . . . . . . . . . . . . . .  650,000 
This pro jec t  provides f o r  t h e  replacement of e l e c t r i c a l  and hydraulic cont ro ls  and re l a t ed  
e l e c t r i c a l  wiring f o r  t h e  bascule bridge.  The bridge i s  a c r i t i c a l  element i n  the  t ranspor ta t ion  
s9stem a t  SSC. The bridge cont ro ls  and associated wiring require  replacement t o  eliminate 
operat ional  d i f f i c u l t i e s  and delays i n  t h e  bridge operat ions.  

3.Repair Saturn Drive and Shuttle Parkway Pavement . . . . . . . . . . . . . . .  500,000 
T h i s  p ro jec t  provides f o r  r epa i r s  t o  Saturn Drive and Shut t le  Parkway. The work includes 
repair ing cracks, f ix ing  pavement f a i l u r e s ,  and repaint ing pavement markings. T h e  pavement i s  
severely de ter iora ted  w i t h  r u t s  and cracks.  These repa i r s  a r e  required t o  prevent fu r the r  
breakdown of t h e  pavement s t r u c t u r e  and provide s a f e  access a t  SSC. 

. .  L .  W a l l o p s t v  t w F n  . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.500 .  OOQ 

1.Repair Secondary Electrical Systems, Various Locations 900,000 . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  the  upgrade and replacement of power panels, wiring, d i s t r ibu t ion ,  
substat ions,  and switchgear. Included a re  modifications t o  e l e c t r i c a l  vau l t s  and t h e  480 vo l t  
services  t o  f a c i l i t i e s  A-41, D-1 ,  E-2, E-104-108, F-7, F-8, F-10, W-65, and W-100. These 
secondary d i s t r ibu t ion  sys tems  a r e  40 years old and beyond t h e i r  serviceable  l i f e  expectancy. 
Upgrading t h e  systems w i l l  allow Wallops Fl ight  F a c i l i t y  t o  meet c u r r e n t  industry standards fo r  
power d i s t r i b u t i o n  and enhance r e l i a b i l i t y .  I t  w i l l  avoid t h e  piece-meal replacement of a worn 
out system, reducing maintenance and downtime. 

2.Repair Main Base Storm Drainage System . . . . . . . . . . . . . . . . . . . .  700,000 
T h i s  project  provides fo r  t h e  r epa i r  of various sec t ions  of 15 centimeters t o  135 centimeters 
diameter storm drainage s y s t e m  piping, i n l e t s ,  and manholes on the  Main Base. The work w i l l  
include t h e  i n s t a l l a t i o n  of new underground drains ,  swales and culver ts ,  and a l l  r e l a t ed  street 
r epa i r s  due t o  storm drainage damage. T h i s  work i s  required t o  r epa i r  de te r io ra ted  storm dra ins  
and correc t  drainage def ic iencies  due t o  f a c i l i t y  changes over t h e  past  40 years .  A l s o ,  t h e  
storm drainage system i s  a source of erosion problems due t o  the  pipe separat ions.  The  work must  
be accomplished a t  t h i s  time t o  prevent addi t ional  s y s t e m  de ter iora t ion  which could lead t o  t h e  
undermining of roads and s t ruc tu res .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Repair of Seawall 900,000 
T h i s  project provides f o r  t h e  repair of t h e  Wallops I s l a n d  seawall on t h e  n o r t h  end  of I s l a n d .  
T h e  c o n s t r u c t i o n  w i l l  be seaward of t h e  e x i s t i n g  seawall and i n c l u d e  a l l  n e c e s s a r y  toe  
p r o t e c t i o n .  T h i s  work i s  n e c e s s a r y  t o  p r e v e n t  or  minimize storm damage, which i s  becoming 
i ’ncreas ingly  common due t o  beach e r o s i o n  and d e t e r i o r a t i o n  of t h e  e x i s t i n g  p r o t e c t i o n  sys tem.  

410,000 M. Pro+- Not of 5250.000 Each . . . . . . . . . . . . . .  
T o t a l . .  00,  o o q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $35,0 

FUTURE ESTIMATED CONSTRUCTION FUNDING REOUIRED: 

Approximately $40-$50 m i l l i o n  per y e a r  w i l l  be r e q u i r e d  fo r  c o n t i n u i n g  repair needs .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

SUMMARY 

of Proiect Amouts bv . Jlocatu: 

Ames Research Center . . . . . . . . . . . . . . . . . . . . .  
Dryden Flight Research Center . . . . . . . . . . . . . . . .  
Goddard Space Flight Center . . . . . . . . . . . . . . . . .  
Jet Propulsion Laboratory . . . . . . . . . . . . . . . . . .  
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. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

Amount 

$3.740. 000 

900. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996  ESTIMATES 

. I  . I  I * .  PROJECT TITLE: Modlflcation of F a w s ,  
Not in Rxcess of $1.500,000 Per Project 

INSTALLATION: us J,ocat ions 

FY 1 9 9 6  Estimate: $35,000,000 

FY 1994 : $36,000,000 FY 1995 :  $30,000,000 

/ J I O C A T S  OF PROJECT: Various Locations 

OFFICE: Office of Management Systems and Facilities 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for the rehabilitation and modification of facilities at NASA field 
Installations and Government-owned facilities at industrial plants and universities supporting 
NASA activities. Included in this request are those facility rehabilitation and modification 
needs for FY 1 9 9 6  that have been fully identified at the time of the submission of these 
estimates and are estimated not to exceed $1 .5  million per project. The purpose of this program 
may include some restoration of current functional capability but also includes enhancement of 
the condition of a facility so that it can more effectively accomplish its designated purpose or 
increase its functional capability. 

The NASA physical plant has a capital investment of $5 .5  billion and has a current replacement 
value of more than $15 billion. A continuing program of rehabilitation and modification of these 
facilities is required to accomplish the following: 

a. Protect the capital investment in these facilities by minimizing the cumulative effects 
of wear and deterioration. 
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b. Ensure that these facilities are continuously available and that they operate at peak 
efficiency. 

Improve the capabilities and usefulness of these facilities and thereby mitigate the 
effects of obsolescence. 

c. 

* d. Provide a better and safer environment for all personnel. 

This program includes only facility rehabilitation and modification work having an estimated cost 
not in excess of $1.5  million. 
accomplished by routine day-to-day facility maintenance or by related routine facility work 
efforts. 

The work is of such a nature and magnitude that it cannot be 

PROJECT: 

Proposed rehabilitation and modification projects for FY 1996 totaling $35 million are described 
under "PROJECT COST ESTI- ." 
of $58 million and represents only a modest request in relation to the backlog of this type of 
work. Based on relative urgency and expected return on investment, the projects that comprise 
this request are the highest priority requirements. Deferral of this mission-essential work 
would adversely affect the availability of critical facilities, program schedules, and energy- 
conservation objectives. Projects estimated to cost not in excess of $250,000 have not been 
described individually or identified by center. The total request for this category is $480,000. 

The total program of $35 million has been distilled from requests 

During the course of the year, some rearrangement of priorities may be necessary. 
a change in some of the items to be accomplished. 
available resources. 

This may force 
Any such change will be accomplished within 

The following broad categories of work are described further in the 
"1 : I' 

a. Utility Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5,715,000 

. . . . . . . . . . . . . . . . . . .  b. Fire Detection/Protection Systems 4,505,000 

c. General Purpose Buildings . . . . . . . . . . . . . . . . . . . . . . .  7,655,000 

d. Technical Buildings/Structures . . . . . . . . . . . . . . . . . . . .  17,125,000 
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A. B c h  C e n t a t @ U  . . . . . . . . . . . . . . . . . . . . . . . . . . .  S3.740.00Q 

' 1. Rehabilitation and Modification of the Bioscience Lab 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  =C System (N236) 390,000 

This pro jec t  includes removal and replacement of two main and one backup c h i l l e d  water p lan t s  i n  
the  Bioscience Laboratory. It includes system cont ro ls ,  mechanical room c h i l l e d  water piping, 
and pumps. Temperature cont ro l  i s  c r i t i c a l  i n  t h i s  building, which houses research animals and 
labora tor ies .  The equipment i s  a t  t h e  end of i t s  useful  l i f e  and i n  poor condition.  Replacement 
p a r t s  cannot be obtained and the  required temperatures cannot be cons is ten t ly  maintained. 

2. Rehabilitation and Modification of Fire Suppression System, 
Flight G d d a p l o e  and Sbmalakicxa Labontory (N243) . . . . . . . . . . . . .  630,000 

T h i s  p ro jec t  w i l l  i n s t a l l  a new w e t  pipe automatic sprinkler system i n  t h e  F l ight  Guidance and 
Simulation Laboratory. E x i t  cor r idors  w i l l  be reconfigured t o  meet sa fe ty  egress  requirements. 
Work includes spr inklers ,  flow alarms, associated piping, and corr idor  modifications.  T h i s  
building contains 10,000 square meters of unsprinklered o f f i ces ,  computer rooms, and test  
labora tor ies .  The ex i s t ing  f i r e  alarm system i s  not audible i n  a l l  a reas .  Completion of t h i s  
pro jec t  w i l l  protect  occupants from f i r e- re la ted  i n j u r y  and w i l l  p ro tec t  t h e  f a c i l i t y  against  
destruct ion due t o  f i r e .  

3. Rehabilitate Physical Science Research Laboratory 
for Seismic Safety (N230) . . . . . . . . . . . . . . . . . . . . . . . . .  260,000 

This pro jec t  provides fo r  l a t e r a l  s t r u c t u r a l  reinforcement of the  south window wall and f o r  
strengthening of the  roof diaphragm of the  Physical Science Research Laboratory. After t h e  1 9 8 9  
Loma P r i e t a  Earthquake, Ames Research Center began s tudies  t o  evaluate t h e  seismic res is tance  of 
center  bui ldings.  These s tudies  show t h a t  t h i s  f a c i l i t y  does not meet m i n i m u m  seismic sa fe ty  
standards.  The occupants of t h e  f a c i l i t y  a r e  endangered because the  building shear walls a r e  not 
adequately braced i n  t h e  l a t e r a l  d i r ec t ion .  Th i s  s t r u c t u r a l  defect w i l l  be corrected i n  t h i s  
pro jec t  . 

4. Restore Flow Control in Arc Jet Laboratory (N-238) . . . . . . . . . . . . .  900,000 
T h i s  p ro jec t  w i l l  replace a i r  and argon flow control  sys t ems  f o r  the  Panel Test F a c i l i t y  (PTF) 
and the  In te rac t ive  Heating F a c i l i t y  ( I H F )  i n  the  Arc J e t  Laboratory. The ex i s t ing  systems have 
been i n  operation s ince the  ea r ly  1970's.  C r i t i c a l  parameters, such  a s  energy enthalpy, a r e  
unobtainable with the  obsolete cont ro l  systems. Replacement p a r t s  a re  no longer ava i l ab le .  
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P r i n c i p a l  i n v e s t i g a t o r s  have been u n a b l e  t o  o b t a i n  c r i t i c a l l y  needed f l o w  data r e q u i r e d  f o r  
energy  b a l a n c e  measurements due t o  equipment f a i l u r e  and  i n a c c u r a t e  i n s t r u m e n t a t i o n .  T h i s  
project w i l l  i n c r e a s e  f low measurement a c c u r a c y  a n d  decrease downtime. 

5. Modify Steam System, Moffett Field . . . . . . . . . . . . . . . . . . . . .  860,000 
T h i s  p r o j e c t  provides f o r  i n s t a l l a t i o n  o f  i n d i v i d u a l  boi lers  i n  B u i l d i n g s  1 4 ,  16,  19,  and 45 t o  
r&place t h e  e x i s t i n g  c e n t r a l  steam h e a t i n g  sys tem.  The e x i s t i n g  sys tem w a s  b u i l t  i n  1945, 
r e q u i r e s  f r e q u e n t  r e p a i r s ,  and must be moni tored 24 hours /day .  Due t o  t h e  h i g h  o p e r a t i o n a l  cost, 
it i s  more c o s t - e f f e c t i v e  t o  replace t h e  e x i s t i n g  sys tem w i t h  i n d i v i d u a l  u n i t s  t h a n  t o  replace it 
i n  k ind .  

6. Rehabilitation and Modification of Experiment 
Support Facilities (N239A) . . . . . . . . . . . . . . . . . . . . . . . .  700,000 

T h i s  p r o j e c t  w i l l  r e h a b i l i t a t e  a n d  modify t h e  Experiment Suppor t  F a c i l i t i e s  i n  t h e  s o u t h  c e n t r a l  
p o r t i o n  of t h e  L i f e  S c i e n c e s  Research Labora to ry  High Bay. E x i s t i n g  r e s e a r c h  areas w i l l  be 
c o n s o l i d a t e d  a n d  t h e  Four-Foot c e n t r i f u g e  w i l l  be r e l o c a t e d .  The c o n s o l i d a t i o n  and r e l o c a t i o n  o f  
t h e  e x p e r i m e n t a l  s u p p o r t  f a c i l i t i e s  proposed i n  t h i s  p r o j e c t  improve e f f i c i e n c y ,  expand t h e  
c a p a b i l i t y  o f  ongoing programs, and  e n a b l e  new r e s e a r c h  approaches  w i t h  b o t h  an imal  and human 
s u b j e c t s .  

B. 1 . . . . . . . . . . . . . . . . . . . . . .  mQQLQQQ 
1. Rehabilitation and Modification of Fire Alarm System . . . . . . . . . . . .  900,000 

T h i s  p r o j e c t  i n c l u d e s  replacement  o f  175 f i e l d  s e n s o r s ,  replacement/installation of  Fire A l a r m  
C o n t r o l  P a n e l s  i n  approx imate ly  20 b u i l d i n g s ,  replacement  o f  t h e  C e n t r a l  R e p o r t i n g  System a t  
S e c u r i t y  P o s t  X1, and o t h e r  r e h a b i l i t a t i o n  as n e c e s s a r y  t o  comply w i t h  NASA and  NFPA f i r e  a n d  
l i f e  s a f e t y  codes. The e x i s t i n g  f i r e  alarm system i s  u n c o o r d i n a t e d  and u n r e l i a b l e .  I t  i s  a 
hodgepodge of sys tems,  some a n t i q u a t e d  and no l o n g e r  s u p p o r t e d  by t h e i r  manufac tu re r ,  and some 
are i n c o m p a t i b l e  w i t h  t h e  b u i l d i n g s '  p r e s e n t  u s e s .  The i n c r e a s i n g  f r e q u e n c y  of  f a l s e  alarms and 
t h e  d i f f i c u l t y  o f  t r o u b l e s h o o t i n g  and  maintenance makes r e h a b i l i t a t i o n  and  m o d i f i c a t i o n  
i m p e r a t i v e  . 
C. F - r  . . . . . . . . . . . . . . . . . . . . . . .  $2.97O.OOQ 

1. Rehabilitation of Utility Control System . . . . . . . . . . . . . . . . . .  850,000 
T h i s  p r o j e c t  w i l l  r e p l a c e  obsolete p o r t i o n s  of  t h e  e x i s t i n g  U t i l i t y  C o n t r o l  System (UCS) fo r  
B u i l d i n g s  23 a n d  25 w i t h  a s t a t e- o f- t h e- a r t  Direct Dig i t a l  C o n t r o l  UCS System. Pneumatic 
a u t o m a t i c  t e m p e r a t u r e  c o n t r o l s  a n d  s e n s o r s  w i l l  be r e p l a c e d  w i t h  new d i g i t a l  sys tems t o  p r o v i d e  
rel iable i n p u t s  and independent  local  c o n t r o l  of a i r  c o n d i t i o n i n g  s y s t e m s .  T h i s  p r o j e c t  i s  
c r i t i c a l  t o  p r o v i d i n g  e f f e c t i v e  energy  c o n s e r v a t i o n .  The e x i s t i n g  obsolete UCS i s  p r i m a r i l y  a 
moni to r ing  sys tem and h a s  i n c u r r e d  numerous o p e r a t i o n a l  problems such  as s o f t w a r e  f a i l u r e s  and 
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inaccurate sensor inputs .  The new d i g i t a l  system w i l l  provide f o r  an e f f i c i e n t ,  r e l i a b l e ,  and 
maintainable a i r  conditioning cont ro l  system. 

2. Modification of Fire Detection Systems, Various Buildings 400,000 . . . . . . . . . .  
T 4 i s  project  provides f o r  t h e  modification and upgrade t o  t h e  ex i s t ing  f i r e  detect ion systems i n  
Buildings 4, 11, 12 ,  20, 22, 24, 27, 28, Area 200, and Area 300. The upgraded sys t ems  w i l l  
include t h e  f i r e  alarm cont ro l  panel, annunciator panels, f i r e  de tec tors ,  manual s t a t i o n s ,  
alarms, and a l l  w i r e  and conduit. A master control  console w i l l  be i n s t a l l e d  i n  Building 24 f o r  
the  f i r e  alarm systems.  The ex i s t ing  f i r e  detect ion systems a r e  obsolete  and replacement p a r t s  
a re  not ava i lab le .  I n  order t o  comply w i t h  current sa fe ty  standards and provide r e l i a b l e  
operation, upgrading t h e  f i r e  alarm sys t ems  and replacing obsolete  equipment a r e  required.  

3. Modification to Fire Protection Systems, 
Building 16W and Optics Test Site . . . . . . . . . . . . . . . . . . . . .  400,000 

T h i s  project  provides f o r  modifications t o  t h e  f i r e  pro tec t ion  systems i n  Building 16W and a t  t h e  
Optics T e s t  S i t e  (200 Area).  Modifications i n  Building 16W include replacing inadequate 
standpipes, pa in t ing  spr inkler  piping f o r  iden t i f i ca t ion ,  and correc t ing  other  def ic iencies .  A t  
t he  Optics T e s t  S i t e  the  ex i s t ing  f i r e  pump and water s torage tank w i l l  be replaced. Building 
16W has undersized standpipes and f i r e  department connections. The storage tank and f i r e  pump a t  
the  Optics Test S i t e  have de ter iora ted  and have become increasingly unrel iable  and d i f f i c u l t  t o  
maintain. T h i s  p ro jec t  w i l l  provide f o r  the  increased sa fe ty  of t h e  building occupants and the  
protect ion of property 

4. Rehabilitation and Modification of Anechoic Chamber (19) . . . . . . . . . .  900,000 
T h i s  project  provides f o r  r ehab i l i t a t ion  of the  Anechoic Chamber located i n  Building 19, Room N2. 
The project  scope includes removing t h e  ex i s t ing  chamber superstructure and microwave absorber, 
modifying i t s  configuration, providing new pyramidal absorbers, and providing a new antenna 
posi t ioner  within t h e  chamber. T h e  r e su l t an t  chamber w i l l  m e e t  operating conditions a t  a l l  
projected frequencies of i n t e r e s t .  Support spaces, including a control  room and a preparation 
room, w i l l  be provided. Required mechanical, e l e c t r i c a l ,  and flire protect ion sys t em changes a r e  
included. The ex i s t ing  anechoic chartiher i s  aging and i n  need of r e h a b i l i t a t i o n .  This pro jec t  i s  
necessary i n  order t o  ensure e f f i c i e n t  antenna development and t e s t i n g .  

5. Rehabilitation of Main Sewer System . . . . . . . . . . . . . . . . . . . . .  370,000 
This project  provides f o r  r ehab i l i t a t ion  of the  main sewer sys t em.  The work includes i n s t a l l i n g  
an addi t ional  20  centimeter diameter pipe connection from the  cen te r ' s  main sewer t o  t h e  
Washington Sanitary Sewer Commission sewer, cleaning and inspect ing segments of the  sewer system, 
resupporting d is loca ted  pipe sect ions,  providing a sewage meter, and replacing various sewage 
e jec to r  pumps. Recent s tudies  indica te  t h a t  by 1997 t h e  ex i s t ing  20 centimeter diameter main 
sewer discharge w i l l  be inadequate f o r  the  center .  T h i s  p ro jec t  i s  required t o  r e h a b i l i t a t e  t h e  
ex i s t ing  sewer system and t o  meet addi t ional  demands on t h e  s y s t e m .  
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. . . . . . . . . . . . . . . . . . . . . . . . .  D. Jet Prawn Xabx&sv (JPU $3,000. OOQ 

1. Modify Mirror Refurbishment Building (313) 
for Environmental Te8ting . . . . . . . . . . . . . . . . . . . . . . . . .  600,000 

The project will modify Building 313 to allow installation of six thermo-vacuum and temperature- 
humidity chambers currently located in Building 144. The work includes constructing a concrete 
floor with removable hatchway over the 7 meter diameter central pit, a central air conditioning 
system, a free standing shed to protect mechanical equipment for the chambers, and a 750 kVA 
substation with disconnect switch and 600 and 400 ampere switch boards. 
The project includes construction of a compressed air line from an existing line at Pioneer Road, 
addition of cooling water and return lines, and two secondary pumps from a closed loop system. 
The project will provide a liquid nitrogen distribution system to all thermal-vacuum chambers. 
Also, it will provide three instrumentation and communications conduits from manhole-53 to 
interior of building 313. This project is required to eliminate a potentially hazardous work 
environment due to overcrowding for the safe handling, set up of operations, and testing of 
flight gear. 

The 
swi 

2. Modify Uninterruptible Power Supply ( U P S ) ,  
Space Flight Operations (230) . . . . . . . . . . . . . . . . . . . . . . .  750,000 

project will install a third, approximately 450 kw, battery bank including bus duct and 
tchgear. An existing workshop, Room 27, will be modified to accept this equipment and 

Room 20 will be modified and reconfigured to accommodate the personnel and equipment from 

The additional battery string will significantly extend the 

existing electrical panels, transformers, and other work shop equipment will be relocated to Room 
20. 
Room 27. 
will become a stand alone system. 
UPS capability to support JPL Deep Space Network operations with lower risk from power outages. 

The project is required to improve overall UPS system reliability. Each UPS module 

3. Modify Information Systems Development Building (126) . . . . . . . . . . . .  900,000 
The project will modify three floors of this building. 
passenger elevator, relocate the machine room, and construct a corridor from the elevator to the 
entrance lobby. 
lobby area. 
Work includes new carpeting; modifications to the ceiling systems; and modifying the HVAC, power, 
lighting, and fire sprinkler systems. 
be added to the first floor. 
requirements, and to satisfy building code and disabled accessibility requirements. 

The project will also upgrade the 

A stairway will be constructed to serve the first and second floors from the 
The second and third floor restrooms will be modified for access by the disabled. 

A new restroom facility to accommodate the disabled will 
The project is needed to house multiple and varied project 
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4. Modification to Low Temperature Physics Facility (79) . . . . . . . . . . . .  750,000 
T h i s  project  w i l l  r e h a b i l i t a t e  approximately 650 square meters of de ter iora ted  space i n  t h e  
wes tern  half  of Building 7 9  and make provisions f o r  access by t h e  disabled.  Exposed e l e c t r i c a l  
conduits and HVAC duct work w i l l  be rerouted and abandoned conduits w i l l  be eliminated. Worn 
carpets  and o ld  de ter iora ted  c e i l i n g  and l igh t ing  systems w i l l  be replaced. 
ce'ilings w i l l  be ra ised  and sloping f loors  on the  second f l o o r  w i l l  be removed. 
l igh t ing  w i l l  be provided t o  replace t h e  de ter iora ted  sys t em.  
t h e  southwest end of t h e  building t o  provide shade from d i r e c t  sun  l i g h t .  A l i f t  f o r  t h e  
disabled w i l l  be ins t a l l ed ,  the  restrooms w i l l  be enlarged, and addi t ional  f i x t u r e s  added t o  
comply w i t h  t he  uniform plumbing code. 
meet building and disabled a c c e s s i b i l i t y  codes. Approximately 260  square meters of eroding 
roadway w i l l  be replaced w i t h  new concrete curbs and swales. 

Low corr idor  
N e w  c e i l i n g  and 

Window awnings w i l l  be provided t o  

The corr idor  system w i l l  be widened and reconfigured t o  

E. . . . . . . . . . . . . . . . . . . . . . . . . . . .  s3.25O.OOQ 

900,000 1. Upgrade Mission Support Chillers (48) . . . . . . . . . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  the  replacement of a 2 , 4 6 0  kW c h i l l e r ,  w i t h  a 3,516 kW c h i l l e r  and 
replacing t h e  chloroflorocarbon ( C F C )  r e f r ige ran t  on the  remaining three  c h i l l e r s  (two 2 ,110  kW 
and one 3,516 kW) i n  the  Emergency Power Building, building 48. The work a l s o  includes replacing 
de ter iora ted  s t r u c t u r a l  s t e e l  members and i n s t a l l i n g  two 37,850 l i t e r  d i e s e l  s torage tanks.  T h i s  
upgrade i s  required because t h e  ex i s t ing  chi l lers  a re  too small t o  s a t i s f y  mission support 
requirements and the  c h i l l e r s  use CFC re f r igerant  which must  be replaced t o  meet environmental 
regulat ions.  T h i s  pro jec t  i s  necessary t o  s t ay  w i t h i n  mission- cri t ical  guidel ines .  

2. Modifications to Photographic Technology Laboratory (8) . . . . . . . . . . .  900,000 
T h i s  p ro jec t  provides f o r  modifications t o  t h e  mechanical, e l e c t r i c a l ,  and a r c h i t e c t u r a l  sys t ems  
i n  t h e  bui lding.  Work includes replacing s i x  a i r  handlers, s i x  exhaust fans,  f i v e  condensing 
u n i t s ,  and associated piping. The f i r e  suppression system w i l l  be expanded and upgraded. Also, 
included w i l l  be the  replacement of area ce i l ings  and i n s t a l l a t i o n  of new l i g h t i n g .  Spot 
asbestos abatement w i l l  be performed a s  required.  Past methods of processing photographic images 
have caused damage t o  the  f a c i l i t y .  T h i s  project  i s  required t o  r epa i r  t h i s  damage and comply 
w i t h  Life Safety and Uniform Building Code requirements. 

3. Modifications to Mission Simulation 
and Training Facility (5) . . . . . . . . . . . . . . . . . . . . . . . .  550,000 

T h i s  project  provides fo r  modifications t o  the  mechanical, e l e c t r i c a l ,  and a r c h i t e c t u r a l  systems 
i n  the  f a c i l i t y .  Work includes modifications t o  support t h e  i n s t a l l a t i o n  of In terna t ional  Space 
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Sta t ion  mockups and a cupola. S t ruc tu ra l  platforms and a new stairway a r e  required f o r  t h e  
cupola i n s t a l l a t i o n .  The project  i s  required t o  support a c t i v i t i e s  which inc lude  t h e  t r a n s i t i o n  
form a s ingle  operator console t o  multi-operator workstations, t h e  introduct ion of f i b e r  opt ics ,  
and addi t ional  workstation console requirements t o  support t h e  g lass  cockpit t o  be u t i l i z e d  i n  
Space Sta t ion  simulators.  This pro jec t  supports v e r i f i c a t i o n  and t r a i n i n g  programs. The 
e s i s t i n g  f a c i l i t i e s  and equipment a re  not configured t o  support planned programs. 

. . . . . . . . . . .  4. Modifications for Efficient Small Engine Testing, WSTF 900,000 
This pro jec t  provides f o r  t h e  modification t o  t h e  ex i s t ing  400 Area gaseous nitrogen a l t i t u d e  
simulation system by using steam instead of gaseous nitrogen a s  t h e  working medium. The steam 
supply system w i l l  incorporate water treatment,  de-aeration, t r a n s f e r  pumps, bo i l e r s ,  and a f u e l  
supply. The replacement sys tem w i l l  be housed i n  an approximately 370 square meter pre- 
engineered building near t h e  d iese l  pump pad i n  t h e  400 A r e a .  The ex i s t ing  gaseous nitrogen 
supply sys t em w i l l  be disconnected and the  steam w i l l  be piped t o  new individual  f i r s t  s tage and 
second s tage e j e c t o r s .  Operation of the  steam system w i l l  be cont ro l led  from a cont ro l  console 
and a t  t h e  e j ec to r s .  Other services  required (gaseous nitrogen, power, communications and 
paging, f i r e  alarms, e tc . )  w i l l  be extended from the  ex i s t ing  f a c i l i t y  s y s t e m s  t o  t h e  pre- 
engineered building housing t h e  steam sys t em.  C u r r e n t l y ,  long duration tests  of engines up t o  
4 , 4 5 0  newtons t h r u s t  u s e  t h e  400 Area a l t i t u d e  sys t em.  This modification w i l l  provide a 
s ign i f i can t  operational cost  savings. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  F. $3.160.000 
1. Upgrade Operations and Checkout Building Elevators and Controls . . . . . . .  400,000 

T h i s  p ro jec t  replaces obsolete controls ,  valves, motors, and cables associated w i t h  e leva tors  2 ,  
3,  and 4 i n  the  Operations and Checkout Building. N e w  components a r e  s t a t e  of t h e  a r t  and w i l l  
reduce maintenance and power consumption. Further, handicapped and f i r e  alarm modifications w i l l  
enhance personnel sa fe ty  and r e s u l t  i n  the  e levators  complying w i t h  appl icable  codes. 

2. Upgrade Facilities to Acconrmodate People With Disabilities, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,000 VariousLocations 

This pro jec t  modifies various buildings t o  make t h e  f a c i l i t i e s  more accessible  t o  t h e  disabled.  
This e f f o r t  r e f l e c t s  t h e  increasing population of people with d i s a b i l i t i e s  a t  KSC, and i s  
intended t o  meet the  requirements of T i t l e  28,  Code of Federal Regulations, Par t  3 6 .  Work 
includes special ized parking, removal of curbs, i n s t a l l a t i o n  of automatic en t ry  doors, and 
lowered l i g h t  swi tches / f i re  alarm s t a t i o n s .  Restrooms, drinking fountains,  and publ ic  telephones 
w i l l  be modified. Special  signage, v isua l  alarms, and audio alarms w i l l  be i n s t a l l e d .  
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3. Upgrade Fire Protection System in Logistics Warehouse Area . . . . . . . . . 600,000 
T h i s  p ro jec t  w i l l  upgrade the  f i r e  alarm and f i r e  f ight ing  fea tu res  of t h e  KSC Logist ics  
Warehouse and Petroleum/Oil/Lubricant (POL) storage area,  bringing them i n t o  compliance w i t h  
appl icable  f i r e  codes. Sprinkler heads w i l l  be added, extended, replaced, and relocated; f i r e  
pump cont ro ls  and monitoring systems w i l l  be upgraded; f i r e  alarm panels w i l l  be rearranged f o r  
improved access; and various hazardous mater ial  enclosures w i l l  be upgraded t o  a higher f i r e  
r a t i n g  . 

4. Rehabilitate Hypergol Maintenance Facility Firex Pump Station . . . . . . . . 710,000 
This pro jec t  r e h a b i l i t a t e s  the  Hypergol Maintenance F a c i l i t i e s  f i r e x  pump s t a t i o n ,  including 
replacement of t h e  37 year old f i r e  pump engines and upgrade of the  20 year o ld  cont ro l  s y s t e m s .  
Increasing po ten t i a l  f o r  f i r e x  sys tem f a i l u r e  and extended downtime f o r  maintenance due t o  a lack 
of a v a i l a b i l i t y  of spare p a r t s  i s  in to le rab le .  F a c i l i t i e s  protected by t h i s  f i r e  system d i r e c t l y  
support Space Shut t le  and Expendable Launch Veh ic l e  payload processing and a re  mission c r i t i c a l .  

5. Restore Heavy Equipment Facility Maintenance Yard . . . . . . . . . . . . . . 500 ,000  
T h i s  p ro jec t  w i l l  r e s to re  approximately 13,000 square meters i n  the  v i c i n i t y  of the  heavy 
equipment s torage area .  Part  of t h e  area w i l l  be paved w i t h  a spha l t i c  o r  portland cement 
concrete.  The remainder of the  area w i l l  be resurfaced w i t h  s t a b i l i z e d  gravel .  T h i s  p ro jec t  
w i l l  allow percolat ion of storm water f a l l i n g  on the  parking areas ,  e l iminat ing d i r e c t  runoff 
i n t o  ex i s t ing  wetlands, i n  v io la t ion  of S t .  John's River Water Management D i s t r i c t  regula t ions .  
The new pavement el iminates  problems associated with sandy mater ia l s  t h a t  invade the  parked heavy 
equipment, thus increasing maintenance and shortening component l i f e .  

450,000 6. Replace Lighting in Launch Control Center Firing Rooms 1-4 . . . . . . . . . 
T h i s  p ro jec t  replaces approximately 850 l igh t ing  f i x t u r e s  i n  the  KSC Launch Control Center F i r ing  
Rooms 1-4 w i t h  an improved state- of- the- art  system. The improved l i g h t i n g  system w i l l  enhance 
r e l i a b i l i t y  of i l lumination i n  these  launch- cr i t ica l  a reas  and lower maintenance cos t s .  The new 
system w i l l  a l s o  provide s ign i f i can t  energy ef f ic iency which i s  p a r t  of a center-wide e f f o r t  t o  
comply w i t h  t he  executive order t o  reduce power consumption 2 0 %  by t h e  year 2000.  

G. Cqnf;er UdBU . . . . . . . . . . . . . . . . . . . . . . . . .  $,-Q 

1. Modifications to the 6O-~oot Space Simulator (1295) . . . . . . . . . . . . . 820,000 
T h i s  p ro jec t  provides fo r  the  i n s t a l l a t i o n  of a new steam e j e c t o r  sys t em a t  the  60-Foot Space 
Simulator f a c i l i t y .  The new steam e jec to r  s y s t e m  w i l l  i n c l u d e  a l l  controls ,  pumps, valves, and 
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i n s t r u m e n t a t i o n ,  as w e l l  as c o n n e c t i o n  t o  t h e  e x i s t i n g  c o o l i n g  tower w a t e r  system, steam a n d  
condensa te  sys tems,  and t h e  vacuum sys tem which c u r r e n t l y  serves t h e  f a c i l i t y .  The p r e s e n t  
sys tem r e q u i r e s  approx imate ly  3 h o u r s  t o  e v a c u a t e  t h e  t h r e e  s p h e r e s  from 33,350 Pa t o  1 ,330 P a .  
T h i s  project w i l l  r educe  t h e  pump down t i m e  fo r  t h e s e  t h r e e  vacuum s p h e r e s  by a factor o f  s i x ,  
t h e r e b y  s i g n i f i c a n t l y  i n c r e a s i n g  t h e  p r o d u c t i v i t y  of t h e  t w o  h y p e r s o n i c  wind t u n n e l s  it serves. * 

2. Modifications to Upgrade Forced Oscillation Test Rig (1212C) . . . . . . . .  680,000 
T h i s  project provides f o r  upgrades  o f  t h e  f o r c e d  o s c i l l a t i o n  model test  r i g  i n  t h e  1 4-  by 22-Foot 
Tunnel .  The new r i g  w i l l  be c a p a b l e  o f  h a n d l i n g  models up t o  90 k i l o g r a m s  w i t h  motion a c c u r a c y  
of p l u s  o r  minus 0 . 1 7  d e g r e e s  over an  o s c i l l a t i o n  ampl i tude  r a n g i n g  from 0 t o  p l u s  o r  minus 30 
d e g r e e s .  The e x i s t i n g  20 y e a r  o l d  r i g  i s  b a d l y  worn and e x c e s s i v e  motion between components i s  
a d v e r s e l y  a f f e c t i n g  data a c c u r a c y .  The new forced o s c i l l a t i o n  r i g  w i l l  provide i n c r e a s e d  data 
accuracy  and r e l i a b i l i t y ,  as  w e l l  as i n c r e a s e d  p r o d u c t i v i t y  due  t o  reduced  s e t u p  t i m e .  

3. Modifications to the 15-Inch Mach 6 High 
Temperature Tunnel (1251A) . . . . . . . . . . . . . . . . . . . . . . . .  400,000 

T h i s  project provides m o d i f i c a t i o n s  t o  t h e  15- Inch Mach 6 High Temperature  Tunnel  located i n  
B u i l d i n g  1251A. The m o d i f i c a t i o n s  i n c l u d e  a new f low col lec tor  downstream of  t h e  n o z z l e  e x i t ,  a 
variable area d i f f u s e r  and associated c o n t r o l s ,  a new a f t e r - c o o l e r ,  and  associated m o d i f i c a t i o n s  
t o  t h e  vacuum p i p i n g  c o n n e c t i n g  t h e  test  s e c t i o n  t o  the  vacuum sphere. The  s u b j e c t  d i f f u s e r  i s  
needed t o  provide t h e  c a p a b i l i t y  t o  test  larger models. P r o d u c t i v i t y  and  e f f i c i e n c y  o f  t h i s  
h e a v i l y  u t i l i z e d  f a c i l i t y  w i l l  be enhanced b y  implementa t ion  o f  t h e s e  m o d i f i c a t i o n s .  

4. Modifications to Building 1221C for the Combustion 
Diagnostics Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . .  750,000 

T h i s  project provides f o r  m o d i f i c a t i o n s  t o  B u i l d i n g  1221C t o  create a new Combustion D i a g n o s t i c s  
Labora to ry .  The m o d i f i c a t i o n s  w i l l  i n c l u d e  c o n s t r u c t i o n  of t h e  new 125 s q u a r e  meter l a b o r a t o r y  
w i t h i n  Room 123 o f  B u i l d i n g  1221C and i n s t a l l a t i o n  of a l l  u t i l i t i e s  n e c e s s a r y  f o r  t h e  l a b o r a t o r y .  
The u t i l i t i e s  w i l l  i n c l u d e  combustion a i r ,  f u e l ,  oxygen, e x h a u s t  system, i n s t r u m e n t a t i o n  a n d  
c o n t r o l s ,  electrical  power, a i r  c o n d i t i o n i n g ,  and  c o o l i n g  water. The Combustion D i a g n o s t i c  
Labora to ry  w i l l  p r o v i d e  "breadboarding"  space fo r  development of t e c h n i q u e s  f o r  n o n i n t r u s i v e  
combustion d i a g n o s t i c s .  The l a b o r a t o r y  w i l l  p r o v i d e  s t e a d y  s t a te  flame s o u r c e s  a n d / o r  s u p e r s o n i c  
r e a c t i n g  f l o w  f o r  d e f i n i t i o n  o f  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  of v a r i o u s  n o n i n t r u s i v e  combustion 
d i a g n o s t i c  devices. 
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5. Rehabilitation of Instrumentation and Calibration Labs, Shop, 
and HVAC System at Building 648 . . . . . . . . . . . . . . . . . . . . . .  440,000 

This project provides for rehabilitation of the instrumentation and calibration labs and shop at 
Building 648, which houses the Transonic Dynamics Tunnel, to provide space for wind-tunnel and 
model instrumentation development, model static testing and calibration, and model preparation 
a6d assembly. 
instrumentation lab, refurbishing the model calibration lab and shop, and upgrading the HVAC 
through the northeast portion of the building. 
tiles, wall treatment, ceiling, and lights; modifications to entrances and walls; removal of an 
obsolete air lock; and upgrade of electrical panel boards. 
enhance the support activities for the tunnel and provide improved efficiency and productivity. 

The rehabilitation will include enclosing an existing area to provide an 

The project will include replacement of floor 

The rehabilitation project will 

270,000 6. Rehabilitation of Fabrication Shop (1232A) . . . . . . . . . . . . . . . . .  
This project provides for modifications to and rehabilitation of the 50 year old Fabrication Shop 
in Building 1232A. 
area and the technicians' work bench area, installing a masonry wall where roll-up doors 
currently exist in Rooms 129 and 130 and installing new air conditioning system(s) for those 
rooms, and installing circulation fans in the high bay area. 
includes reworking the first floor restroom to include a restroom for women and replacing the 
overhead steam coil heating units in the shop area. This project will bring conditions into 
compliance with current standards and provide a safe and efficient facility. 

The modifications include constructing a sound barrier wall between the shop 

The rehabilitation of the building 

E. (&aBGL . . . . . . . . . . . . . . . . . . . . . . . . . .  $3J6a8eQ 

1. Rehabilitation of Mechanical Systems, 
900,000 Development Engineering Building (500) . . . . . . . . . . . . . . . . . .  

This project provides for the rehabilitation of the mechanical systems in the Development 
Engineering Building (DEB) (500). This work includes replacement of two existing 260 ton, R-12 
refrigerant chillers with two new 1,230 kilowatt chillers that will operate with an 
environmentally safe refrigerant. This project will also replace fan coil units, chilled water 
lines, and remove related asbestos insulation. The existing 30-year-old chillers are undersized 
and inefficient for air handling needs of the air conditioning system. 

860,000 

The work includes rehabilitation of the building electrical power, office lighting and 

2. Rehabilitation of 10x10 Wind Tunnel Office Building (86) . . . . . . . . . .  
This project provides for rehabilitation of the 10x10 Supersonic Wind Tunnel Office and Control 
Building. 
ceiling systems, and compliance with life safety requirements. The building is underpowered and 
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t h e  e lectr ical  system c o n t a i n s  a number o f  code v i o l a t i o n s .  Th i s  p r o j e c t  w i l l  upgrade t h e  
e lectr ical  system t o  comply w i t h  p r e s e n t  codes  and  p r o v i d e  s u f f i c i e n t  power and  e f f i c i e n t  
l i g h t i n g  f o r  t h i s  f a c i l i t y .  

. . . . . . . . . . . . . . . . . .  900,000 3. Modifications of Chilled Water Plant (94) 
This p r o j e c t  w i l l  p r o v i d e  m o d i f i c a t i o n s  t o  t h e  C h i l l e d  Water P l a n t  a t  B u i l d i n g  94. The work 
i n c l u d e s  replacement  of  t h e  two e x i s t i n g  i n o p e r a b l e  180 t o n  c h i l l e r s  and  a s s o c i a t e d  pumps, 
p i p i n g ,  and  e lectr ical  services w i t h  a new 4,220 k i l o w a t t  c h i l l e r .  P r e s e n t l y ,  t h e  connec ted  
c o o l i n g  l o a d s  exceed t h e  c h i l l e r  c a p a c i t y  a v a i l a b l e  i n  B u i l d i n g  9 4 .  The new c h i l l e r  w i l l  
i n c r e a s e  t h e  p l a n t  e f f i c i e n c y  and c a p a c i t y  t o  meet t h e  c u r r e n t  i n s t i t u t i o n a l  and r e s e a r c h  l o a d s .  

4. Rehabilitation of Mechanical and Electrical Systems, 
Energy Conversion Laboratory (302) . . . . . . . . . . . . . . . . . . . .  600,000 

Thi s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  mechanical  and e lec t r ica l  systems i n  t h e  
Energy Convers ion Labora tory  (ECL) ( 3 0 2 ) .  T h i s  work i n c l u d e s  i n s t a l l a t i o n  of  two h e a t i n g  h o t  
water b o i l e r s  and c o n t r o l s ,  f o u r  a i r  h a n d l e r  u n i t s ,  coi ls  and p i p i n g  ductwork,  and c o n t r o l s  f o r  
f i r s t  and second f l o o r  labs .  T h i s  p r o j e c t  w i l l  a l s o  r e p l a c e  app rox ima te ly  25-30 l a b  exhaus t  f a n s  
and p r o v i d e  an  e lec t r ica l  system upgrade t o  s u p p o r t  new b o i l e r s ,  a i r  h a n d l e r s ,  and exhaus t  f a n s .  
The e x i s t i n g  a i r  h a n d l e r s  i n  t h e  ECL (302) are  30 y e a r s  o l d  and i n  c o n s t a n t  need of main tenance .  
The new electrical  and mechanical  sys tems w i l l  p r o v i d e  e f f i c i e n t ,  rel iable,  and economical  
o p e r a t i o n s  f o r  t h e  ECL. 

. . . . . . . . . . . . . . . . . . . . . . .  I. Marshall SP- F U  C - e r  a $3.580.000 
1. Rehabilitate Exterior of Office and Testing Facility (4732) . . . . . . . . .  900,000 

Thi s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  e x t e r i o r  of  B u i l d i n g  4732. Work i n c l u d e s  
p r o v i d i n g  the rma l  p r o t e c t i o n  t o  e x t e r i o r  w a l l s  by i n s t a l l i n g  i n s u l a t i o n ,  face b r i c k ,  and  
i n s u l a t e d  glass windows. Also i n c l u d e d  i s  t h e  i n s t a l l a t i o n  o f  a s l o p e d  standing- seam metal r o o f  
sys tem over t h e  e x i s t i n g  f l a t  r o o f ,  t h e  m o d i f i c a t i o n  of t h e  b u i l d i n g  e n t r a n c e s  and pa rk ing ,  and 
improvements t o  t h e  s to rm d r a i n a g e  system.  B u i l d i n g  4732 i s  51 y e a r s  old, p o o r l y  i n s u l a t e d ,  and  
has  severe moi s tu re  p e n e t r a t i o n  problems.  The proposed  r e h a b i l i t a t i o n  w i l l  p r e s e r v e  t h e  
i n t e g r i t y  of t h e  f a c i l i t y ,  p r o v i d e  an energy e f f i c i e n t  and low maintenance b u i l d i n g  enve lope ,  and  
upgrade handicapped a c c e s s i b i l i t y  t o  c u r r e n t  s t a n d a r d s .  
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2. Rehabilitate Laboratory Building (4623) . . . . . . . . . . . . . . . . . . .  900,000 
This pro jec t  provides fo r  the  r ehab i l i t a t ion  of Building 4623. 
i n s t a l l a t i o n  of insulat ion,  face br ick,  insulated g lass  windows, and a new sloped standing-seam 
metal roof system. 
graded t o  improve drainage. 
aGd a i r  conditioning system; the  res tora t ion  of t h e  e l e c t r i c a l  d i s t r i b u t i o n  system; and t h e  
renovation and reconfiguration of the  i n t e r i o r  walls,  ce i l ings ,  restrooms, i n t e r i o r  l ight ing ,  and 
emergency e x i t  s igns .  
old and maintenance in tens ive .  The proposed rehab i l i t a t ion  w i l l  preserve the  i n t e g r i t y  of the  
f a c i l i t y ,  provide an energy e f f i c i e n t  and low maintenance building envelope, upgrade t h e  f a c i l i t y  
t o  current Life Safety and Handicapped Access ib i l i ty  standards, reduce operations and maintenance 
cos ts ,  and grea t ly  improve the  funct ional i ty  of t h e  f a c i l i t y .  

Exter ior  work includes t h e  

Parking w i l l  be upgraded t o  a spha l t i c  concrete and surrounding areas  w i l l  be 
I n t e r i o r  work includes t h e  replacement of t h e  heating, ven t i l a t ion ,  

Building 4623 i s  a 700 square meter laboratory f a c i l i t y .  I t  i s  34 years 

610,000 3. Modifications to Electrical Power System (4755) . . . . . . . . . . . . . . .  
This pro jec t  provides fo r  modifications t o  t h e  e l e c t r i c a l  power system i n  t h e  Multi-Purpose High 
Bay F a c i l i t y .  
1 , 0 0 0  kVA emergency power generator w i t h  associated switch gear, power panels, and a 90 square 
meter enclosure.  
e l e c t r i c a l  s w i t c h  gear and power panels.  The proposed upgrades a re  required t o  support t h e  
Environmental Control and L i f e  Support System t e s t i n g  being conducted i n  support of the  Space 
Sta t ion  program. 

Work t o  be performed includes the  i n s t a l l a t i o n  of a new 4,160/480 V transformer, a 

The project  a l s o  provides fo r  t h e  modification and upgrade of the  ex i s t ing  

4. Upgrade of Utility Control System Data Channel and Control Capability . . . .  900,000 
T h i s  p ro jec t  provides f o r  modifications t o  t h e  MSFC U t i l i t y  Control System (UCS)  t o  upgrade and 
modernize i t s  data  channel and cont ro l  capab i l i ty .  Work includes addi t ion of computer capab i l i ty  
t o  t h e  individual  bui lding- field in te r face  device terminals,  and expanding the  ex i s t ing  s y s t e m  
from 10,000 t o  100 ,000  data  and control  poin ts .  Data processing hardware and software w i l l  be 
upgrade a s  required.  The UCS controls  most of the  heating, ven t i l a t ion ,  and a i r  conditioning 
sys tems ,  a s  w e l l  a s  c r i t i c a l  alarm functions a t  MSFC. 
UCS, it i s  heavily u t i l i z e d  f o r  energy management and p lant  maintenance. T h i s  p ro jec t  w i l l  
improve t h e  system's speed, capabi l i ty ,  and r e l i a b i l i t y .  

Despite the  shortcomings of the  ex i s t ing  

5. Modifications to N o r t h  Low Bay of Productivity 
Enhancement Facility (4707) . . . . . . . . . . . . . . . . . . . . . . . .  270,000 

T h i s  project  provides f o r  t h e  conversion of the  north low bay area of t h e  Productivity 
Enhancement Fac i l i ty ,  Building 4707 ,  from o f f i c e  t o  laboratory space. Scope includes the  
i n s t a l l a t i o n  of a heating, ven t i l a t ion ,  and a i r  conditioning system capable of providing make-up 
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a i r  t o  support chemical fume hoods, and w i t h  pos i t ive  a i r  pressure and replaceable HEPA f i l t e r s  
f o r  control  of pa r t i cu la te  contamination. 
laboratory furn i ture ,  hoods,'lay-up t ab les ,  potable water, s inks/drains ,  and spec ia l  u t i l i t i e s ,  
a s  needed. 
replacement technologies, general  adhesive bonding technology, and thermal analys is  and 
mechanical tests  functions.  
mater ial  character izat ion and processing proper t ies .  

The labora tor ies  w i l l  be equipped with s t a i n l e s s  s teel  

Laboratory space i s  required t o  house a c t i v i t i e s  i n  support of environmental 

These a c t i v i t i e s  require  spec ia l  environmental cont ro l  t o  achieve 

. .  
- . . . . . . . . . . . . . . . . . . . . . . . . .  J. - v F w t v  - $- 

1. Rehabilitate Fire Water Piping System . . . . . . . . . . . . . . . . . . . .  $500,000 
T h i s  pro jec t  provides fo r  the  r e h a b i l i t a t i o n  of the  f i r e  protect ion piping sys t em serving 
Buildings 101,  102,  and 103. Scope includes replacement of approximately 1,500 meters of outer  
perimeter mains and sys tem components, post indica tor  valves, automatic spr inkler  r i s e r s ,  and 
sec t ional  control  valves.  
spr inkler  r i s e r s  a re  severely corroded, leak extensively,  and a re  below the  m i n i m u m  thickness 
required by code. 

The e x i s t i n g  f i r e  protect ion system i s  1 9 4 0 ' s  vintage.  The mains and 

Valves a re  f a u l t y  and do not hold or  c lose properly.  

2. Rehabilitate North Chilled Water Overhead Piping (103) . . . . . . . . . . .  $850,000 
This pro jec t  provides fo r  the  r e s to ra t ion  and upgrade of approximately 1 , 4 0 0  meters of overhead 
ch i l l ed  water r e t u r n  and supply piping i n  the  External Tank Main Manufacturing Building. 
piping w i l l  be routed d i f f e r e n t l y  than the  ex i s t ing  piping t o  improve a c c e s s i b i l i t y  and 
maintainabi l i ty .  
addi t ion of new valves, a s  required.  
t h e  1 9 4 0 ' s  and i s  very de ter iora ted .  
areas  due t o  severe corrosion, and c u r r e n t  configuration does not provide s u f f i c i e n t  valves t o  
adequately i s o l a t e  problem areas  during outages. 
r epa i r s  d i f f i c u l t  and cos t ly .  

The new 

Work t o  be done a l s o  includes t h e  replacement of e x i s t i n g  valves, o r  t h e  
The ch i l l ed  water piping system was o r i g i n a l l y  i n s t a l l e d  i n  
Pipe wall t h i cknes s  has decreased by 50 percent i n  some 

Lack of easy access t o  piping makes piecemeal 

Sn.roo.ooo K. -ter (SSC) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Modification of Central Heat Plant Facility (B3204) . . . . . . . . . . . . .  900,000 

This pro jec t  provides fo r  modification of the  Central  Heat Plant (B3204) t o  provide f o r  t h e  
relocat ion of the  center F i r e  Department and emergency response serv ices .  
removal of th ree  abandoned hot water generators and associated piping, tanks,  pumps, and chemical 
feed s t a t i o n s .  
apparatus; monitoring and alarm equipment; dormitory, classroom, and o f f i c e  space; parking bays 

The work i n c l u d e s  

The exis t ing  650 square meters w i l l  be modified t o  accommodate f i r e  department 
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for  pumpers and emergency r e sponse  v e h i c l e s ;  and h o s t  d r y i n g  a p p a r a t u s .  Work a l s o  i n c l u d e s  
a s p h a l t  pav ing  for  t r a i n i n g  d r i l l s  and adequa t e  p a r k i n g  f o r  f a c i l i t y  p e r s o n n e l .  The p r o j e c t  
p l a c e s  c r i t i c a l  f i r e  p r o t e c t i o n  s e r v i c e s  i n  c l o s e  p rox imi ty  t o  t h e  key o p e r a t i o n s  t h e  f i r e  
depar tment  is  r e q u i r e d  t o  s u p p o r t .  

. 2. Rehabilitate Administration and Engineering Building (B1100) . . . . . . . .  900,000 
Thi s  p r o j e c t  p r o v i d e s  f o r  r e h a b i l i t a t i o n  of  t h e  a i r  h a n d l e r  u n i t s  i n  t h e  Admin i s t r a t i on  and  
Engineer ing  B u i l d i n g .  Work i n c l u d e s  replacement  o f  a i r  h a n d l e r s ,  r e p a i r  o f  r e t u r n  a i r  f a n s ,  a n d  
replacement  o f  n o i s e  a t t e n u a t o r s  w i t h  s t r a i g h t  d u c t  s e c t i o n s  and a s s o c i a t e d  a s b e s t o s  removal.  
The e x i s t i n g  u n i t s  have exceeded t h e i r  u s e f u l  l i f e  w i th  components o v e r  30 y e a r s  o l d  which have 
d e t e r i o r a t e d  beyond r e p a i r .  

3. Modify Utility Control System, Various Locations . . . . . . . . . . . . . .  600,000 
Thi s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  U t i l i t y  C o n t r o l  System (UCS). The work i n c l u d e s  
replacement  o f  t h e  pneumat ic  c o n t r o l s  and r e fu rb i shmen t  o f  t h e  a i r  h a n d l i n g  u n i t s  f o r  b u i l d i n g s  
1000, 2040 ,  and 3110. The e x i s t i n g  UCS and HVAC systems a r e  more t h a n  2 0  y e a r s  o l d  and many 
p a r t s  are no l o n g e r  a v a i l a b l e  f o r  t h e  system.  Th i s  p r o j e c t  w i l l  p r o v i d e  f o r  an  e f f i c i e n t ,  
reliable, and m a i n t a i n a b l e  energy  management sys tem.  

$890.000 . .  L. 1 . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Rehabilitation of Aircraft Hangar (N-159) . . . . . . . . . . . . . . . . . .  390,000 

Thi s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  e x t e r i o r  b u i l d i n g  s i d i n g  and roof  t o p  
s t r u c t u r e s  of t h i s  a i rc raf t  hange r .  The work i n c l u d e s  t h e  removal of  e x i s t i n g  p r o t e c t e d  metal 
s i d i n g  and windows; t h e  i n s t a l l a t i o n  o f  new p r o t e c t e d  s tee l  s i d i n g ,  secondary  s u p p o r t  s t ee l  
framing,  ba t t  i n s u l a t i o n ,  metal l i n e r  pane l ,  f l a s h i n g  and t r i m ,  g u t t e r i n g ,  downspouts, and 
s p l a s h b l o c k s .  The e x i s t i n g  metal s i d i n g  on t h i s  35 y e a r  o l d  hangar  has  o u t l i v e d  i t s  l i f e  
expec tancy .  I t  i s  damaged i n  p l a c e s  and t h e  p r o t e c t i v e  c o a t i n g  i s  cracked and p e e l i n g  o f f .  The 
windows i n  t h e  hangar  area leak and s e r v e  no u s e f u l  pu rpose .  The new metal p a n e l  sys tem w i l l  
p rov ide  a s t r o n g  p r o t e c t i v e  c o v e r i n g  f o r  t h e  hangar  and upper  mechanical  rooms, i n s u l a t i o n  t o  
e l i m i n a t e  h e a t  l o s s ,  and a more p l e a s i n g  appearance  t o  such a s i z a b l e  s t r u c t u r e .  

2. Modification of Rocket Assembly Building 2-41 . . . . . . . . . . . . . . . .  500,000 
Thi s  m o d i f i c a t i o n  c o n s i s t s  of t h e  removal of steel ,  r e p a i r  o f  t h e  r o o f ,  and t h e  i n s t a l l a t i o n  of  
f i r e  p r o t e c t i o n  and grounding system; t h e  i n s t a l l a t i o n  of  two 9 ,000 k i logram b r i d g e  c r a n e s  i n  t h e  
h i g h  bay area; t h e  upgrade of overhead l i g h t i n g  and e lec t r ica l  power p a n e l s ;  t h e  replacement  of  
overhead and p e r s o n n e l  doo r s ;  t h e  p a i n t i n g  of i n t e r i o r / e x t e r i o r  f i n i s h e s ;  t h e  r e h a b i l i t a t i o n  of  
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t h e  res t room; and  a s s o c i a t e d  work .  B u i l d i n g  2- 41  is a h i g h  bay v e r t i c a l  assembly b u i l d i n g  
s t r a t e g i c a l l y  located t o  p rov ide  s u p p o r t  t o  t h e  l aunch  f a c i l i t i e s  on Wallops I s l a n d .  The 
b u i l d i n g  i s  25 y e a r s  old and i s  i n  need of r e h a b i l i t a t i o n  due t o  age, d e t e r i o r a t i o n ,  and exposu re  
t o  t h e  I s l a n d  environment .  

b 

M. -us Lo- Q2.710.000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Rehabilitate and Modify Feedcone for 70-Meter Antenna, 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  710,000 Goldstone, California 
T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a new Feedcone s h e l l  t o  house microwave equipment,  t r a n s m i t t e r ,  
waveguide swi t ches ,  and maser. A D i c h r o i c  m i r r o r  and r e t r a c t i o n  mechanism w i l l  be f a b r i c a t e d  and 
tested. Th i s  p r o j e c t  i s  r e q u i r e d  t o  expand t h e  c a p a b i l i t y  of t h e  70-meter an t enna  t o  p r o v i d e  
b o t h  X-band u p l i n k  and downlink s u p p o r t  t o  f l i g h t  p r o j e c t s .  

2. Modify Power Distribution System, Goldstone, California . . . . . . . . . . .  600,000 
The p r o j e c t  w i l l  conve r t  t h e  e x i s t i n g  2400 V r a d i a l  d i s t r i b u t i o n  sys tem t o  a l o o p  system.  The 
loop  system w i l l  be  f e d  from two e x i s t i n g  2400 V b r e a k e r s  so t h a t  if one of t h e  breakers f a i l s  or 
i s  o u t  f o r  maintenance,  t h e  o t h e r  b r e a k e r  i s  capab le  of  s e r v i n g  t h e  connec ted  l o a d  wi thou t  any 
i n t e r r u p t i o n .  The p r o j e c t  i n c l u d e s  t h e  i n s t a l l a t i o n  of  a d d i t i o n a l  2400 V cables, d u c t s  and  
t r e n c h e s  t o  complete  t h e  l oop  sys tem,  a new s u b s t a t i o n  a t  DSS-15 an t enna ,  and t h e  m o d i f i c a t i o n  of 
t h e  power p l a n t  programmable c o n t r o l l e r  t o  a d a p t  it t o  t h e  new c o n f i g u r a t i o n .  Th i s  w i l l  improve 
m a i n t a i n a b i l i t y ,  redundancy, and w i l l  allow i s o l a t i o n  and t e s t i n g  o f  t h e  20 y e a r  o l d  sys tem.  

3. Modify 34-Meter Antenna (DSS-28), Goldstone, California . . . . . . . . . . .  500,000 
Thi s  p r o j e c t  w i l l  implement s i t e  and s t r u c t u r a l  changes t o  t h e  an t enna  f a c i l i t y  which i n c l u d e  
f e n c i n g  around t h e  an tenna  apron,  seismic b r a c i n g  f o r  e l e c t r o n i c  equipment,  and  cable t r a y s .  
Also,  e lectr ical  m o d i f i c a t i o n s  w i l l  be  made t o  t h e  p e d e s t a l ,  a f i r e  d e t e c t i o n  and a s a f e t y  
s u r v e i l l a n c e  system w i l l  be i n s t a l l e d ,  and a p r e f a b r i c a t e d  metal b u i l d i n g  f o r  a motor g e n e r a t o r  
set w i l l  be c o n s t r u c t e d .  Redundant a i r  c o n d i t i o n i n g  w i l l  b e  i n s t a l l e d  a t  DSS-27 and DSS-28. 
O p e r a t i o n a l  r equ i r emen t s  f o r  DSS-28 r e q u i r e  t h e s e  m o d i f i c a t i o n s  t o  meet s a f e t y  r equ i r emen t s  and 
back-up c o o l i n g  c a p a c i t y  f o r  c r i t i c a l  e l e c t r o n i c  equipment.  

4. Modification to Launch Area #4, Poker Flats Research Range . . . . . . . . .  900,000 
Thi s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  t o  Launch A r e a  # 4  l o c a t e d  a t  Poker F la ts ,  A l a s k a .  I t  
i n c l u d e s  s i t ework ;  e l e v a t i o n  of r a i l s  on a c o n c r e t e  base; i n s t a l l a t i o n  of a i n s u l a t e d  mobi le  
s h e l t e r  w i th  r o l l u p  door s ;  a 1 6 . 2  s q u a r e  meters t e r m i n a l  b u i l d i n g ;  and t h e  i n s t a l l a t i o n  of  power 
and l i g h t i n g .  The purpose  of t h e  m o d i f i c a t i o n  i s  t o  p r o v i d e  s a f e t y  and p r o t e c t i o n  f o r  p e r s o n n e l  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996  ESTIMATES 

SUMMARY 

- 
v of Proiect Amouts bv Locat=: 

Goddard Space Flight Center . . . . . . . . . . . . . . . . . . . 
Jet Propulsion Laboratory . . . . . . . . . . . . . . . . . . . . 
Johnson Space Center . . . . . . . . . . . . . . . . . . . . . . . 
Langley Research Center . . . . . . . . . . . . . . . . . . . . . 
Lewis Research Center . . . . . . . . . . . . . . . . . . . . . . 
Marshall Space Flight Center . . . . . . . . . . . . . . . . . . . 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - 
665,000 CF 3.4-3 

500,000 CF 3.4-3 

655,000 CF 3.4-3 

665,000 CF 3.4-4 

655,000 CF 3.4-4 

660,000 CF 3.4-4 

$3.800.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

I , .  I ,  I ,  * I *  PROJECT TITLE:  Minor C-truction of N e w  F a c u t i e s  t o  F m a  F a c u t i e s .  
s of $ 1 , 5 0 0 , 0 0 0  P e r  P r a c t  

INSTALLATION: Var ious  Loca t ions  

F Y  1996 E s t i m a t e :  $3.800.000 

FY 1994: $14 ,000 ,000  FY 1995: $2 ,000 ,000  

T INST ALIiAT I O W L O C A T  I O  N S  OF P ROJECT : Various  L o c a t i o n s  

1: O f f i c e  of Management Systems a n d  F a c i l i t i e s  

These r e s o u r c e s  w i l l  provide for  minor f a c i l i t y  c o n s t r u c t i o n  a t  NASA f i e l d  I n s t a l l a t i o n s  a n d  
Government-owned i n d u s t r i a l  p l a n t s  s u p p o r t i n g  NASA ac t iv i t i e s .  Each project  i n  t h i s  program i s  
estimated t o  cost no more t h a n  $ 1 . 5  m i l l i o n  and i n v o l v e s  e i ther  t h e  c o n s t r u c t i o n  of new 
f a c i l i t i e s  o r  a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s .  The F Y  1996 r e q u e s t  of  $ 3 . 8  m i l l i o n  w i l l  improve 
t h e  u s e f u l n e s s  of NASA's p h y s i c a l  p l a n t  by changing t h e  u t i l i z a t i o n  of o r  augmenting t h e  
capabi l i t ies  of v a r i o u s  f a c i l i t i e s .  I n c l u d e d  i n  t h i s  r e q u e s t  are t h o s e  programmatic and 
i n s t i t u t i o n a l  projects  t h a t  are  e s s e n t i a l  t o  the  accomplishment of miss ion  object ives.  

The c o n f i g u r a t i o n  of NASA's p h y s i c a l  p l a n t  n e c e s s a r i l y  must r e spond  t o  changes i n  u t i l i z a t i o n  and  
a d a p t i o n s  r e q u i r e d  by changes  i n  t echno logy  or i n  miss ion  n e e d s .  Demands are g e n e r a t e d  by 
research, development,  t e s t i n g ,  and s imi la r  a c t i v i t i e s .  Specif ic  j u s t i f i c a t i o n  f o r  e a c h  minor 
c o n s t r u c t i o n  project  i s  provided under \\\. It 
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PROJECT: 

Included in the FY 1996 minor construction program are those facility projects for institutional 
or technical facility needs that could be fully identified at the time of submission of this 
budget estimate. Items of work totaling $3.8 million are included in this resource request and 
$ave been distilled from a list totalling over $20 million. 
of the relative urgency of each item and the expected return on the investment. During the 
course of the year, the revision of priorities may require changes in some of the items to be 
accomplished. Such changes will be accommodated within the total resources allocated. 

Projects were selected on the basis 

These projects represent requirements that must be met in this time frame to support 
institutional needs and programmatic objectives. The following listing summarizes the cost 
distribution by category of work: 

. . . . . . . . . . . . . . . . . . . . . . .  2,475,000 a. General Purpose Buildings 

b. Technical Buildings/Structures . . . . . . . . . . . . . . . . . . . .  1,325,000 

CF 3 .d -2  



PROJECT COST J=TIMATE: 

A. F- (GFSCI . . . . . . . . . . . . . . . . . . . . . . .  $- 

b 1. Construct Isotope Magnet Experiment 
. . . . . . . . . . . . . . . . . . . . . . . .  Integration Facility (ISOMAX) 665,000 

T h i s  pro jec t  provides fo r  t h e  construct ion of two adjacent s t r uc tu r e s  t h a t  a r e  required f o r  
in tegra t ion  and operation of the  "ISOMAX" experiment. One is  a high bay f a c i l i t y ,  6 meters high 
by 93 square meters, made of non-magnetic materials .  The o ther  i s  a 93 square meter laboratory 
building.  The  projec t  a l s o  includes necessary s i t e  work; u t i l i t i e s ;  access roads and parking 
f a c i l i t i e s ;  and a l l  associated mechanical, e l e c t r i c a l  and f i r e  protect ion sys t ems .  Because of 
t h e  s i z e  of the  ISOMAX equipment, t h e  use  of ex i s t ing  in tegra t ion  f a c i l i t i e s  i s  not feas ib le  and 
addi t ional  space i s  required. 

SsQQAQQ B. Jet Pr-ratorv l J P u  . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Construct Remote Sensing Instruments Laboratory, 

Table Mountain Observatory . . . . . . . . . . . . . . . . . . . . . . . . .  500,000 
The projec t  w i l l  construct a new 250 square meter f a c i l i t y  t o  house f i ve  i n s t r u m e n t  l abora to r ies .  
The  building w i l l  be concrete block w i t h  metal s tud i n t e r i o r  p a r t i t i o n s  and gypsum board walls 
and ce i l ings .  A concrete deck, accessible v ia  s l i d ing  g lass  doors, w i l l  be provided outside each 
l ab  fo r  i n s t r u m e n t  placement and sc i en t i f i c  observations. The building a l s o  i nc ludes  minimal 
corr idors ,  restrooms, u t i l i t y  rooms, and w i l l  be f u l l y  heated and air- conditioned. The f a c i l i t y  
w i l l  tes t  i n s t r u m e n t s  p r i o r  t o  t h e i r  deployment t o  other  monitoring s t a t i ons  throughout t h e  
world. T h i s  w i l l  support t h e  upcoming Earth Observing System (EOS) mission, ongoing Light 
Detection and Ranging (LIDAR),  and t h e  Active Cavity Radiometer Iradiance Monitor (ACRIM).  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  C. J o h n s o n e  (JSCI 655.ooo 

1.Construct Thermal Control Systems Test Facility . . . . . . . . . . . . . . . .  655,000 
T h i s  projec t  provides fo r  a 520 square meter preengineered metal building adjacent t o  the  T e s t  
A r t i c l e  Staging Fac i l i ty ,  Building 324. Approximately 360 square meters of t h e  f a c i l i t y  w i l l  be 
air-conditioned t o  accommodate t es t  hardware, test  consoles, computing support equipment, and 
rest rooms. The remainder of t h e  bui lding w i l l  have pos i t ive  ven t i l a t ion  fo r  s torage of tes t  
hardware. T h i s  projec t  i s  required t o  provide a dedicated f a c i l i t y  fo r  long-duration t e s t i n g  of 
Space Sta t ion  Active Thermal Control Systems (ATCS) prototype and qua l i f i ca t ion  hardware. 
Related t e s t i n g  current ly is  being conducted i n  a temporary enclosure i n  t h e  high bay of Building 
32. However, t h e  larger  s i z e d  ATCS t e s t  and support hardware being del ivered i n  1995  fo r  15 to 
20  years of t e s t i n g  w i l l  require a l a rger  area .  
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D. -Research . . . . . . . . . . . . . . . . . . . . . . . . .  $665.ooo 

1. Construction of Addition to Nondestructive Evaluation 
Laboratory (1230B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665,000 

T h i s  project provides for  c o n s t r u c t i o n  of a n  approx imate ly  450 s q u a r e  meter a d d i t i o n  t o  b u i l d i n g  
12’30B t o  provide t h r e e  new n o n d e s t r u c t i v e  laboratories .  The f i r s t  l a b o r a t o r y  w i l l  be a 
shearography l a b o r a t o r y  which w i l l  i n c l u d e  a c o u s t i c  w a l l  t r e a t m e n t ,  a n  a c o u s t i c  test  chamber, a n d  
a l o w  p r e s s u r e  test  chamber. The second l a b o r a t o r y  w i l l  be a magne t i cs  l a b o r a t o r y  which w i l l  
m a i n t a i n  a superconduc t ing  magnet. The t h i r d  l a b o r a t o r y ,  a r a d i a t i o n  l a b o r a t o r y ,  w i l l  be 
c o n s t r u c t e d  as a basement and w i l l  r e q u i r e  s h i e l d i n g .  The e x i s t i n g  N o n d e s t r u c t i v e  E v a l u a t i o n  
(NDE)  Labora to ry  h a s  been d e s i g n a t e d  as t h e  lead r e s e a r c h  l a b o r a t o r y  f o r  NDE i n  t h e  Agency. 
Without t h e  a d d i t i o n ,  t h e  lab w i l l  have t o  rota te  s e t u p  a n d  breakdown of major measurement 
sys tems c a u s i n g  severe d e l a y s  i n  t h e  r e s e a r c h / a p p l i c a t i o n s  a n d  loss  o f  p r o d u c t i v i t y  i n  p a c k i n g  
and  unpacking hardware.  

E. -is Research C m e r  (W . . . . . . . . . . . . . . . . . . . . . . . . . .  $655.ooo 

1. Construction of Aero Acoustic Propulsion Lab Control Room (145) . . . . . . . .  655,000 
T h i s  p r o j e c t  provides f o r  c o n s t r u c t i o n  of an  approx imate ly  280 s q u a r e  meter s i n g l e  s t o r y  b u i l d i n g  
f o r  t h e  A e r o  A c o u s t i c  P r o p u l s i o n  L a b  C o n t r o l  Room. The space w i l l  i n c l u d e  a c o n t r o l  room, work 
area, communications room, lobby,  and  o f f i ce .  The c o n t r o l  room i s  r e q u i r e d  t o  service t h e  
expanded needs r e s u l t i n g  from a c t i v i t i e s  of t h e  Nozzle A c o u s t i c s  T e s t  R i g .  The e x i s t i n g  c o n t r o l  
room i s  located i n  a n  area t h a t  i s  occup ied  by t h e  main drive s h a f t  f o r  t h e  10x10 S u p e r s o n i c  Wind 
Tunnel,  c a u s i n g  e x c e s s i v e  n o i s e  and v i b r a t i o n .  The new c o n t r o l  room w i l l  provide a s a f e ,  c l e a n ,  
and e n v i r o n m e n t a l l y  c o n t r o l l e d  f a c i l i t y .  

F. 1 . . . . . . . . . . . . . . . . . . . . . . .  $660.000 

1. Construct Addition for Advanced Optical 
Fabrication Laboratory (4487-B) . . . . . . . . . . . . . . . . . . . . . . .  660,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a n  approx imate ly  300 s q u a r e  meter a d d i t i o n  t o  t h e  
S t r a y l i g h t  F a c i l i t y ,  which is  a t t a c h e d  t o  t h e  B-wing o f  B u i l d i n g  4 4 8 7 .  The area w i l l  be d e s i g n e d  
f o r  class lOOK o p e r a t i o n s  and f i n i s h e d  w i t h  l o w  p a r t i c u l a t e- g e n e r a t i n g  and  l o w  o u t- g a s s i n g  
materials. I n d i v i d u a l  rooms w i l l  be d e s i g n e d  t o  o p e r a t e  as class 10K laboratories,  w i t h  t h e r m a l  
and a c o u s t i c  i s o l a t i o n  e n c l o s u r e s .  S e i s m i c a l l y  i so la ted  slabs w i l l  be provided. The p r o j e c t  
i n c l u d e s  n e c e s s a r y  s u p p o r t  equipment a n d  u t i l i t i e s  such as missile g r a d e  a i r ;  c e n t r a l  vacuum; 
e lectr ical  power; and h e a t i n g ,  v e n t i l a t i o n ,  and a i r  c o n d i t i o n i n g  equipment .  I n c i d e n t a l  

CF 3.4-4 

I 



m o d i f i c a t i o n s  t o  t h e  e x i s t i n g  f a c i l i t i e s  are r e q u i r e d  t o  accommodate the  a d d i t i o n .  A covered 
l o a d i n g  dock and an  e l e v a t o r  w i l l  a l s o  be added. 
F a b r i c a t i o n  Labora to ry  i s  c r i t i ca l  for  o p t i c a l  research and t e s t i n g .  N e w  research and t echno logy  
have shown t ha t  new opt ical  f a b r i c a t i o n  t e c h n i q u e s ,  which are r e q u i r e d  for  f u t u r e  NASA mi s s ions ,  
r e q u i r e  a c o n t r o l l e d  environment w i t h  l o w  con tamina t ion  and v i b r a t i o n  i s o l a t i o n .  

The development of a n  Advanced O p t i c a l  

* Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3- 

FUTURE E S T W E D  C O W R U C T I O N  FUNDING REOUIRED: 
r e q u i r e d  f o r  c o n t i n u i n g  minor c o n s t r u c t i o n  needs .  

Approximately $6 m i l l i o n  p e r  y e a r  w i l l  be 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

I ,  PROJECT TITLE:  Pl-d Desian  

F Y  1996 E s t i m a t e :  ~ . O O O . O O O  

F Y  1994: $21,500,000 F Y  1995: $10,000,000 

The funds  r e q u e s t e d  i n  t h i s  estimate are r e q u i r e d  t o  provide f o r  t h e  f o l l o w i n g  advance p l a n n i n g  
and d e s i g n  ac t iv i t i e s  related t o  f ac i l i t i e s  a c t i v i t i e s  and projec ts  where n o t  o t h e r w i s e  provided 
fo r :  

a .  The accomplishment of n e c e s s a r y  s t u d i e s ,  development and  master p l a n n i n g  fo r  f i e l d  
i n s t a l l a t i o n  and  t h e  p r o v i s i o n  of c o n t i n u i n g  e n g i n e e r i n g  s u p p o r t  a n d  special e n g i n e e r i n g  
management and o t h e r  services. 

b .  The p r e p a r a t i o n  of p r e l i m i n a r y  e n g i n e e r i n g  reports ,  cost estimates, and d e s i g n  and 
c o n s t r u c t i o n  s c h e d u l e s .  A l s o  i n c l u d e s  t h e  p r e l i m i n a r y  e n g i n e e r i n g  e f for t s  r e q u i r e d  t o  i n i t i a t e  
d e s i g n- b u i l d  projec ts .  

c .  The p r e p a r a t i o n  of f i n a l  d e s i g n s  which i n c l u d e  c o n s t r u c t i o n  p l a n s ,  s p e c i f i c a t i o n s ,  and 
associated cost  estimates and s c h e d u l e s  r e q u i r e d  t o  implement c o n s t r u c t i o n  projec ts .  

d .  The accomplishment of f a c i l i t i e s  s i t i n g  and other  i n v e s t i g a t i o n s ,  s t u d i e s  and reports .  
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sloo.ooo A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Provides f o r  upda t ing ,  d e v e l o p i n g  and au tomat ing  e x i s t i n g  f i e l d  i n s t a l l a t i o n  master p l a n s .  T h i s  
e f f o r t  i n c l u d e s  f a c i l i t y  s t u d i e s ,  s i t e  i n v e s t i g a t i o n s ,  and a n a l y s e s  of u t i l i t y  sys tems .  The 
e x i s t i n g  u t i l i t y  and c i v i l  drawings  w i l l  be c o n v e r t e d  i n t o  a h i g h l y  detai led e l e c t r o n i c  database 
u s i n g  a computer- aided- design (CADD) sys tem.  Topograph ica l  f e a t u r e s  from o r i g i n a l  d rawings  w i l l  
bk merged e l e c t r o n i c a l l y  t o  create i n d i v i d u a l  area maps or  an  e n t i r e  c e n t e r  map. 
documents w i l l  be upda ted  t o  ref lect  a s - b u i l t  c o n d i t i o n s  and t o  g r a p h i c a l l y  r e p r e s e n t  t h e  5- year 
f a c i l i t y  p l a n  b a s e l i n e  fo r  f u t u r e  development.  

The master p l a n  

The NASA f i e l d  c e n t e r  master p l a n s  are p e r i o d i c a l l y  upda ted .  The master p l a n s  are e s s e n t i a l  as 
r e f e r e n c e  documents f o r  l a n d  u s e  p l a n n i n g ,  i d e n t i f i c a t i o n  o f  p h y s i c a l  r e l a t i o n s h i p s  o f  
f a c i l i t i e s ,  and p r o p e r  o r i e n t a t i o n  and ar rangement  o f  f a c i l i t i e s .  The u p d a t e s  r e f l e c t  a s - b u i l t  
c o n d i t i o n  of f a c i l i t i e s  and u t i l i t y  sys tems w i t h  emphasis  on changes  c a u s e d  by r e c e n t  f a c i l i t y  
c o n s t r u c t i o n  and m o d i f i c a t i o n s .  

Q700.000 . .  
B . 1  SUQQQ& . . . . . . . . . . . . . . . . . . . . . . . .  
P r o v i s i o n s  f o r  f a c i l i t y  s t u d i e s  and s p e c i f i c  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  i n  impor tance  as 
ev idenced  i n  r e c e n t  y e a r s .  These e f f o r t s  are impor tan t  due t o  changing cost t r e n d s  i n  
c o n s t r u c t i o n  materials and f u e l s ;  t h e  o p e r a t i o n  and  maintenance  costs f o r  t h e  p h y s i c a l  p l a n t ;  and  
energy  c o n s e r v a t i o n  and  e f f i c i e n c y .  

The f o l l o w i n g  items are i n c l u d e d  i n  t h e  F Y  1996 r e q u i r e m e n t s :  

1.Building Research Board 
Covers a n n u a l  s u p p o r t  t o  t h e  Federal C o n s t r u c t i o n  Counc i l ’ s  (FCC) o p e r a t i o n s  and p r o v i d e s  f o r  
special s t u d i e s  t h a t  t h e  Counc i l  w i l l  per form th roughout  F Y  1996 t o  h e l p  advance t h e  s c i e n c e  and  
t echno logy  of Federal Government b u i l d i n g  and  c o n s t r u c t i o n .  The FCC i s  s u b o r d i n a t e  t o  t h e  
B u i l d i n g  Research Board, N a t i o n a l  Academy of  S c i e n c e s ,  and i t s  a c t i v i t i e s  are s u p p o r t e d  by NASA 
and o t h e r  Federal a g e n c i e s  w i t h  s imi lar  c o n s t r u c t i o n  programs.  

2. Value Engineering, Cost Validations and Analyses 
P r o v i d e s  f o r  e n g i n e e r i n g  services t o  improve c o s t - e f f e c t i v e n e s s  o f  f a c i l i t y  p r o j e c t s  by 
s u b j e c t i n g  p r o j e c t  d e s i g n  c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings  f o r  speci f ic  material  
components and sys tems t o  de ta i led  independent  reviews by e n g i n e e r i n g  s p e c i a l i s t s .  A l s o  p r o v i d e s  
services n e c e s s a r y  t o  p r e d i c t  and va l ida te  f a c i l i t y  costs t o  a i d  i n  r e s o u r c e s  p l a n n i n g .  
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3. Facilities Utilization Analyses 
Provides f o r  t h e  analyses of agencywide f a c i l i t i e s  u t i l i z a t i o n  data  covering (1) o f f i c e  and o ther  
types of bui lding space; ( 2 )  designate major technica l  f a c i l i t i e s ;  and ( 3 )  spec ia l  s t u d i e s  
comparing t h e  u t i l i z a t i o n  of technical  f a c i l i t i e s  which a re  s imi la r  i n  type or  capabi l i ty ,  such 
a s  wind t u n n e l s .  Such analyses provide f o r  (1) ins igh t s  i n t o  and development of b e t t e r  methods 
of ident i fy ing  underut i l ized f a c i l i t i e s ;  ( 2 )  improved techniques t o  quantify l e v e l  of f a c i l i t i e s  
use ;  and ( 3 )  act ions t o  improve f a c i l i t i e s  u t i l i z a t i o n .  Work provides f o r  review of each 
i n s t a l l a t i o n ' s  inventory data  base i n  support of t h e  f a c i l i t i e s  u t i l i z a t i o n  program. Surveys a r e  
necessary t o  va l ida te  the  reported da ta  i n  r e l a t i o n  t o  a s p e c i f i c  problem o r  need, and t o  a s s i s t  
i n  providing a credible  foundation f o r  plans t o  improve t h e  u se  of f a c i l i t i e s .  

4. Facilities Management Systems 
Provides f o r  continued engineering support f o r  t h e  technica l  updating of NASA's master t e x t  
construction spec i f ica t ions  t o  r e f l e c t  the  use of new mater ials ,  state- of- the- art  construction 
techniques and c u r r e n t  references t o  bui lding codes and sa fe ty  standards.  

5. Independent Analysis and Third Party Reviews 
Provides t h e  technica l  and engineering support analyses, designs, and reviews required t o  ver i€y,  
confirm and e n s u r e  s u i t a b i l i t y  of construction designs w i t h i n  t h e  pro jec t  cost  es t imates .  

6. Facilities Engineering Metrication 
Required t o  support t h e  t r ans i t ion ing  of NASA f a c i l i t i e s  engineering designs and spec i f ica t ions  
from the  English inch-pound system t o  metric, a s  required by Pres iden t i a l  Executive Order 12770  
of J u l y  25, 1 9 9 1 .  

. .  
C.Js 

$1.600.000 . . . . . . . . . . . . . . . . . . . . .  
1.PrelMnary Engineering Reports (PERs) . . . . . . . . . . . . . . . . . . .  (1,300,000) 

T h i s  estimate provides f o r  preparation of PERs ,  invest igat ions,  and pro jec t  s tudies  r e l a t ed  t o  
proposed f a c i l i t y  pro jec ts  i n  t h e  FY 1998 and F Y  1 9 9 9  Construction of F a c i l i t i e s  programs. These 
repor ts  a r e  required t o  permit the  ea r ly  and t i m e l y  development of the  most su i t ab le  project  t o  
meet the  s t a t e d  programmatic and funct ional  needs. Reports provide bas ic  data ,  cost  estimates 
and schedules r e l a t i n g  t o  fu ture  budgetary proposals.  T h i s  request provides f o r  P E R s  associated 
w i t h  proposed construction. The estimated cost  of PER support f o r  F Y  1998 construction p ro jec t s  
i s  $1,000,000,  which w i l l  permit updating of PERs fo r  $ 2 0  t o  $30 mil l ion i n  construction, and t h e  
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development of new PERs f o r  an addi t ional  $ 4 5  t o  $55 mil l ion i n  p ro jec t s .  An addi t ional  $300,000 
has been included i n  t h i s  l i n e  f o r  t h e  completion of new PERs f o r  approximately $15 t o  $20 
mill ion of construction pro jec ts  which w i l l  be high p r i o r i t y  candidates f o r  inclusion i n  t h e  F Y  
1 9 9 9  Construction of Faci l i t ies  program. The a c t i v i t y  associated with F Y  1999  w i l l  be confined 
t o  the  highest  p r i o r i t y  candidates.  

b 

(300 ,000)  2.Related Special Engineering Support . . . . . . . . . . . . . . . . . . . . .  
This estimate provides f o r  inves t iga t ions  and pro jec t  s tudies  r e l a t ed  t o  proposed f a c i l i t y  
pro jec ts  t o  be included i n  t h e  subsequent Construction of F a c i l i t i e s  programs. 
involve documentation and va l ida t ion  of "as-built" conditions,  survey/study of present condition 
of such items a s  roofing and cooling towers, u t i l i t y  p lant  condition and operat ional  modes, and 
other  l i k e  s tud ies .  These s tudies  a r e  required t o  allow f o r  t h e  t i m e l y  development of p ro jec t s  
t o  meet t h e  s t a t e d  funct ional  needs and t o  provide bas ic  data ,  cost  es t imates  and schedules f o r  
r e l a t ed  fu ture  budgetary proposals.  

Such s tudies  

D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.300.000 

The amount requested w i l l  provide f o r  the  preparation of designs, plans,  drawings, and 
spec i f ica t ions  necessary f o r  t h e  accomplishment of p ro jec t s .  Pro jec ts  involved a r e  planned f o r  
inclusion i n  t h e  FY 1997 and F Y  1998 programs. The goal is  t o  obtain better f a c i l i t i e s  on l i n e  
e a r l i e r  a t  a lower cos t .  The request w i l l  provide f o r  f i n a l  design work associated w i t h  
construction proposed f o r  t h e  F Y  1997 program, estimated t o  cos t  $90 t o  $100 mil l ion,  and f o r  $10 
t o  $20 mil l ion of high po ten t i a l  p ro jec t s  proposed f o r  the  F Y  1998 program. The f i n a l  design 
amount included f o r  F Y  1997  candidates and f o r  res idual  requirements of t h i s  nature which have 
accumulated from p r i o r  years a c t i v i t i e s  i s  $6 ,100 ,000 .  For F Y  1998 $1,200,000 i s  included and 
design a c t i v i t y  w i l l  be confined t o  t h e  highest p r i o r i t y  candidates.  

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $lO,OOO, oop 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

SUMMARY 

F N V I R O N M E N T A L C E  AND RESTORATXU 

:: Amount 

Ames Research Center . . . . . . . . . . . . . . . . . . . . . . .  $4.300. 000 

Dryden Flight Research Center . . . . . . . . . . . . . . . . . .  1.100. 000 
Goddard Space Flight Center . . . . . . . . . . . . . . . . . . .  400. 000 

Jet Propulsion Laboratory . . . . . . . . . . . . . . . . . . . .  2.400. 000 

Johnson Space Center . . . . . . . . . . . . . . . . . . . . . . .  400. 000 

Kennedy Space Center . . . . . . . . . . . . . . . . . . . . . . .  5.950. 000 

Lewis Research Center . . . . . . . . . . . . . . . . . . . . . .  2.800. 000 

Marshall Space Flight Center . . . . . . . . . . . . . . . . . . .  3.900. 000 

Michoud Assembly Facility . . . . . . . . . . . . . . . . . . . .  2.000. 000 

Stennis Space Center . . . . . . . . . . . . . . . . . . . . . . .  3.150. 000 

Wallops Flight Facility . . . . . . . . . . . . . . . . . . . . .  1.000. 000 

White Sands Test Facility . . . . . . . . . . . . . . . . . . . .  1.000. 000 

Miscellaneous Projects Not in Excess of $250. 000 Each . . . . . .  970. 000 

Remedial Investigations. Feasibility Studies. Assessments. 
Studies. Design. and Related Engineering . . . . . . . . . .  7.630. 000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . .  . $ 3 7 . 0 0 0 .  000 

Paae No . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1996 ESTIMATES 

+ 

PROJECT TITLE: En vironmental ComDliance a nd Restoration Proaram 

INSTALLATION: Various Locations 

FY 1996 Estimate: S37.000.000 

FY 1994: $50,000,000 FY 1995: $35,000,000 

COGNI7,ANT INsTALLATIONS/T,OWIONS OF PROJECT: Various Locations 

i RT R FI : Office of Management Systems and Facilities 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for studies, assessments, remedial investigations, feasibility 
studies, design, related engineering, and remedial action projects for environmental compliance 
and restoration measures at NASA field installations, Government-owned industrial plants 
supporting NASA activities, and other locations where NASA operations have contributed to 
environmental problems and NASA is obligated to contribute to cleanup costs. In addition, these 
resources will be used to provide for regulatory agency oversight costs and to acquire land if 
necessary to implement environmental compliance and restoration measures. The purpose of this 
program is to enable NASA to comply with mandatory environmental statutory requirements and 
standards, cleanup orders and regulatory agreements. The resources authorized and appropriated 
pursuant to this program may not be applied to other activities. The program includes studies or 
assessments to determine compliance status and options for remedial action; conduct of prescribed 
remedial investigations and feasibility studies as required by Federal environmental laws; and 
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performance of environmental restoration, hazardous waste removal and disposal, cleanups, and 
closures. 

Proposed environmental compliance and restoration projects and activities for Fiscal Year 1 9 9 6  
tbtal $37  million, which has been distilled from requests of approximately $73  million. This 
program represents only a modest request in relation to the total requirements for environmental 
compliance and restoration that must be implemented within the next several years. Based on 
relative urgency and potential health hazards, the following listed projects are the highest 
priority requirements currently planned for accomplishment in FY 1 9 9 6 .  Deferral of these 
necessary remedial measures would preclude NASA from complying with environmental requirements 
and jeopardize critical NASA operations. The remedial investigations, feasibility studies, 
assessments, design, and related engineering costs are estimated to be approximately $7,630,000.  
Projects estimated to cost less than $250,000 have not been described or identified by specific 
location. The estimated cost of these projects is $970,000.  As studies, assessments, remedial 
investigations, feasibility studies, and designs progress and as new discoveries or regulatory 
requirements change, it is expected that priorities may change and revisions of the activities 
and projects may be necessary. 

The following listing summarizes broad categories of effort to be undertaken with projects of an 
estimated cost of over $250,000:  

a. Hazardous Waste Corrective Actions/Cleanups . . . . . . . . . . . . . .  $22,250,000 

b. Hazardous Waste and Material Storage and Control . . . . . . . . . . .  1,700,000 

c. Air Pollution Control 2,950,000 

d. Water Pollution Control . . . . . . . . . . . . . . . . . . . . . . . .  1,500,000 

. . . . . . . . . . . . . . . . . . . . . . . . .  
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PROJECT COST ESTIMATE: 

A. &ps Ragaarch C a n t e r  (ARCI . . . . . . . . . . . . . . . . . . . . . . . . . . .  S4.3OO.OOQ 

' 1. Remediation of Contaminated Soil and Groundwater, 
National Full-scale Aerodynamics Complex (NFAC) 1,200,000 . . . . . . . . . . . . . . .  

This pro jec t  provides f o r  t h e  remediation of s o i l  and groundwater contamination around t h e  NFAC 
a rea .  The project  provides follow-on act ions a s  required f o r  the  cleanup of petroleum 
hydrocarbons and solvent contamination found i n  s o i l  and/or groundwater from previous and ongoing 
s i t e  inves t iga t ions .  The proposed remedial work includes removal, disposal ,  and/or i n  s i t u  
treatment of contaminated s o i l  and groundwater based on recommended remedial ac t ions .  I t  a l s o  
includes a l l  associated work necessary f o r  s i t e  cleanup including sampling, analyses, and well 
i n s t a l l a t i o n .  The pro jec t  i s  required t o  comply w i t h  t he  federa l  Resource Conservation and 
Recovery Act (RCRA) ,  s t a t e ,  and loca l  regulat ions.  

2. Remediation of Groundwater Contamination, 
Middlefield-Ellis-Whisman (MEW) Superfund Site . . . . . . . . . . . . . . .  350,000 

T h i s  p ro jec t  w i l l  continue t o  provide f o r  NASA's  contr ibut ion t o  t h e  remediation of groundwater 
contamination from t h e  M E W  Superfund S i t e .  Ames has been designated a po ten t i a l ly  responsible 
par ty  (PRP)  by the  Environmental Protection Agency (EPA)  fo r  the  M E W  s i t e  contamination. The 
pro jec t  provides a port ion of t h e  funds needed t o  comply w i t h  requirements under  t h e  Record of 
Decision (ROD) fo r  treatment and cleanup of contaminated s o i l  and groundwater, including reuse of 
extracted groundwater t o  the  maximum extent possible .  The ROD was i s sued  under the  Comprehensive 
Environmental Response, Compensation and L i a b i l i t y  Act (CERCLA) w i t h  t h e  EPA and by s t a t e  and 
l o c a l  regula tors .  

3.Wastewater Pretreatment Facilities . . . . . . . . . . . . . . . . . . . . . .  1,500,000 
T h i s  p ro jec t  w i l l  construct wastewater pretreatment and associated col lec t ion  f a c i l i t i e s  f o r  t h e  
preliminary treatment of i n d u s t r i a l  wastewater discharged from c e r t a i n  Ames f a c i l i t i e s .  
Wastewater generated from Ames discharges i n t o  the  P u b l i c l y  Owned Treatment Works (POTWs) systems 
of t h e  c i t i e s  of Sunnyvale and Palo Alto. The c i t i e s  a r e  lowering the  contaminant l eve l s  f o r  
discharges enter ing i n t o  t h e i r  wastewater treatment systems. T h i s  p ro jec t  w i l l  provide 
pretreatment f a c i l i t i e s  necessary t o  reduce contaminant l e v e l s  from wastewater generated a t  Ames 
and discharging i n t o  the  POTWs i n  order t o  comply w i t h  ex i s t ing  and proposed l o c a l  ordinances. 
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4. Retrofit Thermal Protection Laboratory Boiler (N234A) 
1,250,000 

This project will provide for the retrofit/replacement of an existing boiler to meet air emission 
standards. 
the nitrogen oxides (NOx) emissions levels and a wide variation in the carbon monoxide (CO) 
eFission levels from required regulatory standards. 
meet regulations of the Bay Area Air Quality Management District (BAAQMD). Possible retrofits 
include new burners and NOx controls. The BAAQMD is currently a nonattainment area for carbon 
monoxide and ozone. NOx emissions contribute to ozone depletion. 

for Air Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Results of required source emissions testing on the boiler indicated exceedances on 

The boiler will be retrofitted/replaced to 

B. w t  Research C- IDFRCI . . . . . . . . . . . . . . . . . . . . . .  S1.100. OOQ 

1. Soil and Groundwater Contamination Assessment . . . . . . . . . . . . . . . . .  1,100,000 
This project provides for continuation of site assessments and investigations required at DFRC. 
The Center is a tenant of the Edwards Air Force Base (EAFB) and is identified as Operable Unit 
No. 6 under the EAFB Superfund site. 
investigations, characterization and site assessments that include soil borings, sampling and 
analyses, well installation, and similar activities. The project may provide for interim 
remedial action activities as necessary during investigations to remove site contamination. 
project is required as part of the CERCLA process. 

This project will provide for continuation of the site 

This 

C. U d  S n a ~ ~ U U g h t  C W  LGSEU . . . . . . . . . . . . . . . . . . . . . . .  $400.000 

400,000 
This project provides for the remediation and clean up of GSFC's closed landfills identified 
during the investigation, characterization, and assessment period. Preliminary assessment of the 
area has indicated some soil and groundwater contamination. The project includes well 
installation, sampling, analyses, soil borings, and disposal. This project is required to bring 
GSFC into compliance with CERCLA/RCRA and state of Maryland regulations. 

1.Remediation and Cleanup of Landfills . . . . . . . . . . . . . . . . . . . . .  

D. Jet P- . . . . . . . . . . . . . . . . . . . . . . . . .  $2.4oo.o44 

1.Cleanup of Arroyo Seco Groundwater Contamination . . . . . . . . . . . . . . .  2,000,000 
This project ensures continuation of the groundwater cleanup effort of the Arroyo Seco aquifer 
contamination. 
of contaminants beneath the site and in nearby production wells, in excess of Federal and State 
of California standards. This portion of the project provides for continuation of remedial 

Sampling and testing of groundwater in the vicinity of JPL confirmed the presence 
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invest igat ions and f e a s i b i l i t y  s tudies ,  remedial design, and payment of s t a t e  oversight cos t s  a s  
required by the  Federal F a c i l i t i e s  Agreement (FFA) .  The s i t e  is  l i s t e d  i n  the  E P A ' s  National 
P r i o r i t i e s  L i s t  and subject t o  the  provisions of CERCLA, s t a t e ,  and loca l  requirements. 

. . . . . . . . . .  2. Environmental Assessment/Cleanup, Edwards Test Facility (ETF) 400,000 
T h i s  p ro jec t  provides f o r  continuation of s i t e  assessments and inves t iga t ions  a s  required f o r  
closure of the  ETF.  The f a c i l i t y  i s  a tenant of the  Edwards A i r  Force Base (EAFB) and i s  
iden t i f i ed  a s  Operable Unit  No. 5 under the  EAFB Superfund s i t e .  The project  w i l l  provide f o r  
continuation of the  s i t e  inves t iga t ions ,  character izat ion and s i t e  assessments t o  include s o i l  
borings, sampling and analyses, well i n s t a l l a t i o n ,  and other  r e l a t e d  a c t i v i t i e s .  The pro jec t  may 
a l s o  provide f o r  interim remedial ac t ions  a s  necessary during inves t iga t ions  t o  remove s i t e  
contamination. T h i s  project  i s  required as pa r t  of the  CERCLA process.  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  E. JohnsonLCglnter lJSCL S400.000 

1. Install Volatile Organic Compound Controls, Ellington Field . . . . . . . . . .  400,000 
T h i s  p ro jec t  provides f o r  the  i n s t a l l a t i o n  of a system t o  cont ro l  v o l a t i l e  organic compounds i n  
the  paint ing operations a t  Ell ington F ie ld .  The work includes modifications t o  the  ex i s t ing  
ven t i l a t ion  system and the  i n s t a l l a t i o n  of a f i l t r a t i o n  s y s t e m  t o  bring the  f a c i l i t y  i n t o  
compliance w i t h  t h e  Clean A i r  A c t  Amendments (CAAA) and S ta te  of Texas requirements. 

F. -er . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.950.004 

. . . . . . . . . . . . . . . . . . .  1,100,000 1.Remediation of Old Bus Maintenance Area 
T h i s  pro jec t  provides f o r  remediation of f u e l  contaminants t o  s o i l ,  surface water, and 
groundwater. The work follows on previous s i t e  inves t iga t ions  indica t ing  fue l  contaminants i n  
t h e  s o i l  and groundwater around t h e  f u e l  storage area caused by leaks and/or s p i l l s .  
Implementation of the  remediation w i l l  require  s o i l  excavation, sampling and analyses,  treatment 
and/or removal of contaminated s o i l s ,  i n s t a l l a t i o n  of groundwater w e l l s ,  and treatment s y s t e m s  
capable of removing the  contamination. The pro jec t  i s  required t o  comply w i t h  t h e  federa l  RCRA, 
s t a t e  and loca l  regulatory requirements, and property lease  agreements. 

2. Remediation of Payload Hazardous 
. . . . . . . . . . . . . . . . . . . . . . . .  Servicing Facility Fuel Spill 1,150,000 

T h i s  p ro jec t  provides fo r  remediation of f u e l  contaminants t o  s o i l ,  surface water and 
groundwater. The work follows on previous s i t e  inves t iga t ions  indica t ing  fue l  contaminants 
caused by a s p i l l  around the  servicing f a c i l i t y .  Implementation of the  remediation w i l l  require  
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s o i l  excavation, sampling and analyses, treatment and/or removal of contaminated s o i l ,  
i n s t a l l a t i o n  of groundwater w e l l s ,  and treatment sys tems  capable of removing t h e  contamination. 
The project  i s  required t o  comply w i t h  t h e  federa l  RCRA, s t a t e ,  and l o c a l  regulatory 
requirements. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  3. Close Ransom Road Landfill 1,700,000 
This  project  provides f o r  t h e  closure of t h e  l a n d f i l l  and includes addi t ional  f a c i l i t y  
assessments and invest igat ions t o  determine and evaluate contamination caused by t h e  l a n d f i l l  
u se .  The work follows on previous s i t e  inves t iga t ions  and recommendations r e su l t ing  from 
regulatory review. 
s o i l  and an impermeable synthe t ic  membrane over 1 0  acres  of t h e  l a n d f i l l ,  including a gas 
col lec t ion  system and seed and mulch over t h e  cap surface.  
w i t h  t he  federa l  RCRA and Sta te  of Flor ida regulatory requirements. 

Proper closure of t h e  l a n d f i l l  requires  construct ion of a multi layer cap of 

The pro jec t  i s  required t o  comply 

900,000 4. Remediation of Launch Complex 39 Fuel S ill . . . . . . . .  . . . . . . . . .  
T h i s  project  provides fo r  remediation of fuey contaminants t o  s o i i ,  surface water and 
groundwater. 
caused by an o i l  s p i l l  a t  t h e  s i t e .  Implementation of the  remediation w i l l  require  s o i l  
excavation, sampling and analyses, treatment and/or removal of contaminated s o i l ,  i n s t a l l a t i o n  of 
groundwater wells, and treatment sys tems  capable of removing the  contamination. 
required t o  comply w i t h  t he  federa l  RCRA, s t a t e ,  and loca l  regulatory requirements. 

The work follows on previous s i t e  inves t iga t ions  indica t ing  f u e l  contaminants 

The pro jec t  i s  

5. Remediation of Spaceport U.S.A. Diesel 
Fuel Storage Area . . . . .  . . . . . . . . . . . . . .  . . . . . .  1,100,000 

T h i s  p ro jec t  provides f o r  remediation 0; & e l  contaminants t o  s o i l ,  sur iace  water and 
groundwater. 
around t h e  d i e s e l  f u e l  storage areas  of Spaceport U . S . A .  
require  s o i l  excavation, sampling and analyses, treatment and/or removal of contaminated s o i l ,  
i n s t a l l a t i o n  of groundwater wells, and treatment sys t ems  capable of removing t h e  contamination. 
The project  i s  required t o  comply w i t h  t h e  federa l  RCRA, s t a t e ,  and l o c a l  regulatory 
requirements. 

The work follows on previous s i t e  inves t iga t ions  indica t ing  fue l  contaminants 
Implementation of t h e  remediation w i l l  

G. KaBU . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.800.004 

1.Remedial Investigation/Feasibility Study (RI/FS) . . . . . . . . . . . . . . .  2,000,000 
Group 2 Project Management Units 

T h i s  p ro jec t  provides fo r  continuation of the  e f f o r t  t o  inves t iga te  and remediate s i t e  
contamination a t  pro jec t  management u n i t s  w i t h i n  t h e  L e w i s  Research Center. T h i s  port ion of t h e  
work w i l l  continue t h e  Remedial Investigation/Feasibility Study (RI/FS) work t o  fu r the r  evaluate  
and assess  contamination a t  iden t i f i ed  a reas .  The work includes sampling and analyses fo r  s i t e  
character izat ion,  f e a s i b i l i t y  s t u d i e s ,  t r e a t a b i l i t y  s tudies ,  evaluation, and se lec t ion  of 
remedial a l t e rna t ives  t o  fur ther  i d e n t i f y  and evaluate treatment opt ions.  The work follows the  
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CERCLA process and incorporates state requirements. 
Lewis by the State of Ohio Environmental Protection Agency (OEPA). 

2 . A i r  Pollution Controls 800,000 
This project provides for the installation of air pollution controls at the Lewis Research 
Center. Project requirements follow air emission assessments and include modification of 
existing systems and installation of equipment to control emissions of air contaminants including 
carbon monoxide, nitrogen oxide, and volatile organic compounds. The Cleveland area is a 
nonattainment area for carbon monoxide and ozone. This project implements requirements under the 
CAAA and state regulations. 

Findings and orders have been issued to 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$3.900.000 

Facility Investigation (RFI) . . . . . . . . . . . . . . . . . . . . . . . .  2,000,000 

E. 3 e r  4kWG). . . . . . . . . . . . . . . . . . . . . . . .  
1. Resource Conservation and Recovery Act 

This project is a continuation of the work required for assessment, investigation, and cleanup of 
sites with potential contamination as identified in the Preliminary Assessment (PA) by the 
Environmental Protection Agency (EPA) and MSFG. This project will finalize the investigations 
and begin the initial phase of the Resource Conservation and Recovery Act (RCRA) Corrective 
Measures Study for the sites and areas of concern determined to require remediation. 

2. Cleanup of Graondwater CQntaminatien, 
Santa Susana Field IAboratory (SSFL) . . . . . . . . . . . . . . . . . . . .  1,000,000 

This project is a continuation of the assessment, characterization, and cleanup of the 
groundwater, including assessment of the hydrogeological regime currently underway at SSFL. The 
assessment work will consist of well installations, sampling, and analyses. The project also 
includes removal actions during the investigative work. Current results indicate a high level of 
trichloroethylene in the groundwater, which has been associated with rocket engine testing 
performed at SSFL by both NASA and the Air Force. This project is required for compliance with 
the Resource Conservation and Recovery Act (RCRA) and State of California regulations. 

3. Resource Conservation and Recovery Act 
Investigation and Cleanup, SSFL 900,000 . . . . . . . . . . . . . . . . . . . . . .  

This project will provide for the cleanup of the sites identified in the investigation, 
characterization, and assessment period for the RCRA identified units at SSFL. The sites were 
identified by the Environmental Protection Agency (EPA) and the State of California. The sites 
involved in this investigation include NASA's Area I1 and sites associated with rocket engine 
testing on Rocketdyne's Areas I and 111. This project will include the initiation of the cleanup 
and involve a wide array of activities including soil borings, well installations, sampling and 
analyses, and soil removal. 
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S2-Q . .  I. M i c h a u d v  FamJJtv wluu . . . . . . . . . . . . . . . . . . . . . . . . .  
1.Remediation Activities, MAF . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000,000 

This project is a continuation of the investigation and remediation activities associated with 
the Solid Waste Management Units (SWMUs) identified during the Resource Conservation and Recovery 
Adt (RCRA) facility investigation. The work may include removal actions, interim corrective 
measures, soil disposal, well drilling, soil borings, sampling, and bench scale testing of 
remedial alternatives. The work follows on activities identified in the Corrective Measures 
Study. This project is required by MAF's RCRA permit. 

J. Stennis SDwe C U e r  MU . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.150.00Q 

1.Install Emission Scrubbing Systems . . . . . . . . . . . . . . . . . . . . . .  500,000 
This project provides for the construction and installation of emission scrubbing and monitoring 
systems at SSC. 
installation of scrubbing, control, and monitoring devices to bring the facility into compliance 
with CAAA and State of Mississippi requirements. 

The work includes modifications to the existing ventilation systems and 

2. Cleanup of the Herbicides/Pesticides Handling Area . . . . . . . . . . . . . .  2,000,000 
This project provides for continuation of the remediation of contaminated soil and groundwater 
associated with SSC herbicide/pesticide handling facility (SWMUs 7 and 10). The work includes 
well installation, groundwater treatment, contaminated material removal and disposal, and 
backfill of any excavated areas. The project is required to be in compliance with Federal and 
State of Mississippi regulations. 

3.Remedial Investigations/Feasibility Studies (RI/FS), Various Sites . . . . . .  650,000 
This project provides for the investigation and assessment of the remaining sites identified by 
the EPA in SSC's expanded site investigation. The work includes well installation, sampling, 
analyses, soil borings, soil removal, and disposal of contaminated or hazardous wastes. This 
project is required by CERCLA/RCRA and the State of Mississippi regulations. 

$1-Q . .  K. F-tv (WFFl . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.Restoration and Remediation of Contaminated Sites . . . . . . . . . . . . . . .  1,000,000 

This project provides for the investigation and remediation of various sites identified during 
the investigation, characterization, and assessment period. Preliminary assessment of the areas 
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have indicated some soil and groundwater contamination. The project includes well installation, 
sampling, analyses, soil borings, and disposal. This project is required to bring WFF into 
compliance with CERCLA/RCRA and State of Virginia regulations. 

. .  
L'. m t e  Sands Test F U t v  (WSTFI . . . . . . . . . . . . . . . . . . . . . . . .  $1.000, OOQ 

1.Groundwater Contamination Assessment and Remediation . . . . . . . . . . . . .  1,000,000 
This project is the continuation of the ongoing groundwater assessment at WSTF. The project 
provides for report preparation, additional investigation and assessment, and technical support 
in defense of the long term solution WSTF will propose as a result of the assessment. The 
reports, investigations, and the final proposed solution are required by WSTF's RCRA 3008(h) 
consent order. 

M .  P r o i w t s  N o t  of $350.000 Each . . . . . . . . . . . . . .  $ 9 7 0 . 0 0 0  

. . .  
R e l a t e d e e r -  $ 7 . 6 3 0 . 0 0 0  

N #. F-tv St-. As- 
. . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $37,000,000 

1: N F NDIN R 

Approximately $45-$55 million per year for the next few years is the current estimate for meeting 
Environmental Compliance and Restoration requirements. This figure will become better defined as 
studies are completed and remediation projects are reviewed by Federal, state and local 
regulators. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1996 ESTIMATES 

INSPECTOR GENERAL 

PROGRAM GOALS 

The goal of the Office of Inspector General is to serve as an independent and objective audit and investigative organization to assist 
NASA in achieving economy, efficiency and effectiveness in the administration of its programs and operations, and to prevent and 
detect fraud and mismanagement. 

STRATEGY FOR ACHIEVING GOALS 

The NASA Office of the Inspector General (OIG), established by the Inspector General Act of 1978 (P.L. 95-452). seeks to work 
cooperatively with NASA management and program managers to cany out its various audit and investigative responsibilities. The 
primary responsibilities of the OIG are: (1) to provide assistance and work cooperatively with Agency management as it carries out 
NASA's program and operations: (2) maintain a balanced audit and inspection programs which include providing technical 
assistance in the audit of the Agency's financial statement as required by the Chief Financial Officers (CFO) Act: and (3) 
concentrate investigative resources on procurement fraud matters. including emphasis on prevention initiatives. The OIG 
investigators, auditors, and inspectors conduct independent reviews, studies. and analyses of NASA's programs and operations. 
The OIG works jointly with other Offices of Inspector General, the Federal Bureau of Investigation (FBI), the Defense Contract 
Audit Agency ( D O ,  and other investigative and audit entities when concurrent jurisdiction exists. 

The OIG has responded to the spirit of reform in government promulgated by the National Performance M e w .  The OIG maintains 
a cooperative spirit with NASA management as audits are conducted of Agency programs and operations. To the extent 
appropriate and permitted by law, management is apprised of significant investigative mattem. The OIG continues to reexamine its 
procedures and processes to become more collaborative and less adversarial in dealings with NASA management, while assuring 
that the OIG's statutory independence is maintained. The OIG will continue to selectively concentrate staff resources on those 
programs and operations identified as the most critical and vulnerable to fraud and abuse based on funding levels, program needs. 
Congressional/Administration concerns and results of OIG research and findings. 

The OIG is organized into three major units: Audits, Investigations and Administration, and Inspections. Audits are prioritized 
and selected to evaluate programmatic. operational and financial management concerns, problems, and vulnerabilities. The 
Investigations activities remain focused on complex procurement fraud matters, criminal and noncrimlnal, fraud against the 
Government by contractor and government employees, product substitution: procurement irregularities; unethical and improper 
conduct: and waste and management. Inspections will be conducted which support management's interests and concerns in 
achieving the programmatic objectives more efficiently and effectively: issues of Congressional concern; and matters of high agency 
vulnerability as identified by the OIG. 
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MEASURES OF PERFORMANCE 

Omce S m C e  iling 
Full-Time Permanent .......................................................... 
Investigationg 

$ 

Cases pending beginning of year ........................................ 
Opened during year ............................................................ 
Cases pending end of year .................................................. 
Closed during year ............................................................. 

Audits 
Audits pending beginning of year ....................................... 
Opened during year. ........................................................... 
Closed during year ............................................................. 
Audits pending end of year.. ............................................... 

Fy 1994 

204 

416 
367 
419 
364 

70 
76 
64 
82 

210 

364 
372 
385 
35 1 

82 
64* 
62 
84 

210 

35 1 
383 
362 
372 

84 
60+ 
58 
86 

* Instituting emphasis on programmatic audits 

ACCOMPLISHMENTS AND PUINQ 

This request represents the resources (FTE's) needed at NASA Headquarters and the field offices to fulfill the OIG mission. 
Recognizing that the identifled audit., investigative. and inspections workload significantly exceeds the available resources, 
continuous adjustments of priorities wfll be nece- to ensure that balanced coverage of NASA's progmms and operations is 
maintained, that critical and sensitive matters are promptly evaluated and investigated, and that all OIG customers receive timely, 
accurate and complete responses. 

The OIG audit and inspection programs set priorities for internal and external audits and evaluations to maximke the return on 
available staff resources. These priorities are established and contained in strategic plans for each major program area - space 
flight. space station, space science, aeronautics, mission to planet earth, space communications, financial management, 
management systems and facilities. and procurement. The OIG uses a formal, comprehensive process to identify, review, prioritize 
and select the audits and evaluations to be performed. 

The OIG audit and inspection workload and assignments are derived by: (1) working closely with management and program 
managers to determine programmatic concerns and vulnerabilities: (2) selecting audits using a structured internal audit universe 
encompassing NASA's programs and operations and an external universe comprised of NASA's prime contractors, their 
subcontractors and grantees: (3) addressing issues required by laws and internal regulations: and (4) responding to management's 
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requests for independent evaluations of programmatic concerns. The audits and inspections identifled from these sources are 
prioritized and compared to available resources and published in the annual OIG plan. The OIG will continue its implementation 
of the program manager concept to obtain greater visibility and awareness of issues related to NASA's major programs which will 
be included in the audit plan. 

' h e  defhed audit workload far exceeds available s t d  which will require continuous adjustment of priorities to provide balanced 
coverage of programs and operations most vulnerable to abuse and mismanagement. Further, program/project change, growth, 
delay and termination increase the need for OIG oversight of contractor/subcontractor/grantee cost, schedule and performance 
effectiveness. NASA's continued reliance on contractors and grantees (about 90% of the agency's total obligations are for 
procurement) requires direct OIG involvement and oversight of Defense Contract Audit Agency and Health and Human Services 
OIG audits of NASA contractors and grantees, to ensure effective contract and grant execution and administration. NASA was 
billed approximately $17 million during FY 1994 for contract audit services. 

The OIG plans to continue implementing its internal program manager concept to ensure visibility and awareness of signitlcant 
issues related to major NASA programs/projects. During F Y  1996. the OIG will focus attention and provide support to progmm 
managers on issues relating to: Space Station. Earth Observing System, Space Shuttle, Spacelab, space science projects, etc. The 
functional areas to be evaluated will include procurement and contract administration, technology transfer, financial management, 
Information Resources Management (IRM), and facilities and equipment. 

The OIG will continue to monitor and assess NASA's high risk areas, material weaknesses and areas of significant concern to 
ensure that corrective actions are implemented timely. Areas of emphasis will include: financial systems-accounting: 
procurement and environmental programs: institutional contracting practices: contract management: printing management: 
contractor-held property: contractor cost reportmg: allotment and budgetary controls: and financial reporting/general ledger. 
Financial management's significance increased with the passage of the Chief Financial Offlcers Act requiring the OIG to audit and 
render an opinion on the agency's annual financial statement, its internal control structure and its compliance with laws and 
regulations. Our financial audits will concentrate on accounting controls. information systems and required performance 
measurements. 

Agency vulnerabilities are determined by taking into consideration the following: (1) whether program/project objectives are 
accomplished in the most cost effective manner: (2) whether NASA's more than $1 bfflion annual expenditure on information 
technology is providing expected programmatic and financial information needed to make sound decisions (NASA is the top ranked 
civilian agency in information technology spending): (3) management's actions to correct internal control weaknesses reported 
under the Federal Managefs EYnancial Integrity Act: (4) improvements in financial management systems, practices, controls and 
information: (5) effectiveness of the audit follow-up system in enabling management to maintain the status of corrective actions; (6) 
completeness of safety and mission quality activities: and (7) the adequacy of agencywide corrective actions addressing 
environmental concerns. These identifled vulnerabilities are then evaluated. prioritized and included in our plans for further 
action. 
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The OIG investigative workload of both criminal and noncriminal cases continues to exceed the availability of investigative 
resources. The massive workload of the investigative program has caused the OIG to be primarily reactive with emphasis given to 
the more serious criminal allegations. (Historically, criminal allegations represent about 85W of our total Investigative caseload.) 
The F Y  1996 Investigative staffing level will enable and require OIG management to effectively manage the complex workload of 
both criminal and civil matters. As the number of complex procurement fraud cases continues to increase, and with such cases 

allegations received requires a preliminary evaluation to determine their potential impact and, jf serious. opening an investigation, 
further adversely affecting the timely completion of ongoing cases. We continue to work with management by referring the more 
routine administratlve matters to them for their resolution, keeping the OIG advised of the action taken. The investigations 
program managers. like audit. are assessing the allegations and cases on a programmatic basis to determine their seriousness and 
impact to the programs in meeting their objectives. 

, taking longer to resolve, our flexibility to improve and expand the program is reduced. Also, the quantity of investigative 

In summary, the OIG will collaborate with agency management to address issues of joint concern and to Improve the scope, 
timeliness and thoroughness of its overslght of NASA programs and operations, Identi@ preventive measures, and enhance its 
capability to assist NASA management to efficiently and effectively achieve program/project goals and objectives. 
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INSPECTOR GENERAL 

FISCAL YEAR 1996 ESTQdATEs 

I 

BUDGET SUMMARY 
* 

OFFICE OF INSPECTO R GENERAL 

SUMMARY OF RESOURCES REQUIRE MEm 

FY 1994 IxulE Eu!aG 
(Thousands of Dollars) 

I. Personnel & related costs ............................................. 13,840 14,500 15.700 

11. Travel ........................................................................... 53 1 800 800 

III. Operation of installation ............................................... 356 700 800 

A. Technical services ................................................... (194) (500) (555) 

B. Management & operations ...................................... m I2001 12451 

To ........................................................................... 14.727 16.ooo 17.300 

FY 1994 IxulE E u % S  
(Full-Iyme Equivalents - FTE's) 

Full-time permanent ........................................................... 
Other controlled full-time equivalent (FT'E's) ...................... 

To ........................................................................... 

194 200 200 

1p 1p 10 
204 210 210 
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BASIS OF FY 1996 FUNDING REQUIREMENT 

FY 1994 ELuE 
(Thousands of Dollars) 

I.' Personnel and related costs .......................................... 13.840 14.500 15.700 

A. Compensation & Benefits ....................................... 13.640 15.235 
1. Compensation ................................................... 11.701 12.725 11.221 

10,710 
245 
266 

11,111 
340 
250 

12.125 
340 
260 

a. Full-time permanent ................................... 
b. Other than full-time permanent .................. 
c. Overtime & other compensation .................. 

2. BeneA ............................................................... 2.419 2.354 2.510 

Hi 

275 

B. Supporting costs.... ................................................. 
1. Transfer of personnel ........................................ 59 275 

150 1 70 2. Personnel training ............................................. 131 

3. OPM semlces ..................................................... 10 20 20 
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FY 1994 FY 1995 FY 1996 
(Thousands of Dollars) 

............................................................................ II. Travel 53l SM SM 
* Travel funding is required to carry out audit, investigation, inspection and management duties. This funding allows for 

increases in per diem. airline costs. and workloads. The travel is being kept at the same level, however, increased travel by 
technical personnel is anticipated. 

III. Operation of installation ............................................... 35G m BQQ 

Operation of installation provides a broad range of services and equipment in support of the Inspector General's actfvities. 

A. Technical services. .................................................. 194 500 555 

This estimate provides for all equipment, including the lease, purchase, maintenance, programming and operations of 
automated data processing (ADP) equipment. NASA provides common services items such as office space, 
communications. supplies. and printing and reproduction at no charge to the m c e  of Inspector General. The funding for 
technical services wil l  cover the cost of providing an electronic data processing (EDP) upgrade. equipment to employees, 
and replacing equipment that has become outdated or unserviceable. As funding permits, the OIG will begin implementing 
its strategic plan to modernize its EDP capabilities OIG wide. In F Y  1996, the OIG will begin purchasing hardware and 
software associated with the plan to move from a IlliLinframe environment to a personal computer (PC)-to-PC based 
environment. 

B Management and operations ................................... 162 200 245 

Included in this category are miscellaneous expenses within the Office of Inspector General, Le., GSA cars. the Inspector 
General's coddentid fund, miscellaneous contracts. and supplies not provided by NASA. The increase in Installation 
Common Services will primarily allow for audit and investigative contractor support and other specialized activities which 
the OIG cannot perform internally. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 
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